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LETTER OF TRANSMITTAL.

PHILADELPHIA, June 1, 1881.
HonN. FraNCIS A, WALKER,

Superintendent of Census.

Sir: I have the honor to submit herewith my final report upon the iron and steel industries of the United
States in the census year 1880. This report embraces complete statistics for that year of (1) blast furnaces and
-their produets, (2) rolling mills and their products, (3) steel works and their products, and (4) forges and bloomaries
:and their products, accompanied by such comments and such statistical and historical summaries as have seemed
1o be proper and necessary. :

The products of the blast furnaces embrace pig iron and a few furnace castings; the products of the rolling
mills embrace all rolled iron, and such other finished iron articles, whether rolled or hammered, as a fow of the
mills make a specialty of producing; the prodnets of the steel works embrace steel of every description in ifs crude
:state, and finished steel in various forms, whether rolled or hammered; the produets of the forges embrace blooms
made from pig and serap iron; and the products of the bloomaries embrace blooms and hammered bar iron made
«lirectly from the ore. ’

The branches of the American iron and steel industries which are here enumerated may for convenience be
‘termed the productive branches of those industries, in contradistinetion to such reproductive branches as foundries,
machine shops, anchor works, chain works, pipe and tube works, nut and bolt works, wire works, tack factories,
.etc.', the collection of the statistics of which branches has been made directly by the Census Office. The productive
branches above mentioned include all which produce ivon and steel from raw materials, and, with the exception of
iron foundries, all which produce iron and steel by what may be termed secondary cperations. Iron foundries
«could not be embraced in the scope of this report because of their close association with machine shops and other
reproductive branches, which are so extensive and varied and so infinitely ramified that no statistical machinery
-other than that of the Census Office itself could justly deal with them. _

Some assurance may be desired by the public that the statisties which relate to the blast furnaces, rolling mills,
steel works, and forges and bloomaries have been faithfully collected. An explanation of the manner in which
these statistics have been obtained will probably satisfy this natural desire.

The American Iron and Steel Asgociation has for years compiled at stated intervals a complete directory to all
‘the iron and steel works above mentioned, embodying a detailed description of each establishment, the character
-of its produet, the name and post-office address of its owners, its exact geographical location, ete. Through the
.co-operation of the Association with the plans of the Census Office a carefully revised edition of this directory was
prepared and published a few weeks previous to the beginning of the census year. Special efforts were made
:after the publieation of this edition to ascertain any changes or additions that might have taken place while it was
passing through the press, and this supplementary work was continued until exact information concerning the
location, ownership, and character of every establishment existing at the beginning of the census year is believed to
have been obtained. :

With a complete list in my possession of all the iron and steel works in the country whose statistics 1 had
. "been requested to collect, the next step was to send, on the 1st day of June, 1880, to each company, or firm, or
individual owning or controlling these works a schedule of interrogatories which had been prepared by the Census

*Office, accompanied by a circular letter over my signature requesting prompt answers, and explaining the nature
: . 733



vi LETTER OF TRANSMITTAL.

and importance of the inquiry which the Census Office had authorized to be made. Special stress was placed in this

letter upon the provision in the law authorizing the Tenth Census which specified that any information contained in

the schedules returned to the officers of the census should not be disclosed, except to superior officers. The result

has been very gratifying. A large majority of the schedules were filled up and returned with reasonable promptness.

Others were delayed from various causes, so that a second circular letter and protracted correspondence und.
personal visits became necessary. In extreme cases the aid of the telegraph was called into requisition. In only:
one case were coercive measures resorted to, and in only one other case was desired information withheld. That.
full answers to all interrogatories were not insisted upon in this latter case is due solely to lack of time, the final

refusal to furnish information having been made too late to admit of further delay in closing the statistical’
tables for the country. With this single exception full replies to all interrogatories were made by the owners,.
lessees, or trustees of all the iron and steel works covered ULy the schedules, and the results were summarized and.
presented to the country in my preliminary report, dated April 1, 1881, exactly ten months after the inquiry was.
undertaken. ‘

In the final report which is herewith submitted the statistics which have been obtained are arranged by states,.
by counties, by processes, and by products, The tables have been made as compact as was consistent with,
clearness, comprehensiveness, the gratification of the natural pride of locality, and the object of all true statistical:
researclt, which is the aceumulation of useful information. To assist those who have not the time or the inclination,
to study the complete tables, the leading facts established by them have been preseuted a second time in condensed.
tables, and in connection with explanatory comments.

After presenting the results of the census of 1880 1 have deemed it best, after careful deliberation, and with.,
your approval, to supplement them with a brief historical sketch of the manufacture of iron and steel in all ages,.
and with & more elaborate sketch of the growth of the iron and steel induastries of our own country from the.-
earliest settlements to the present time, A knowledge of the world’s iron history must be regarded as forming
part of a useful education in an age like this, which is so proverbially identified with a liberal use of iron and.
steel; while a knowledge of our own iron history is essential to a full understanding of the causes of our national:
development. To know svhat the iron and steel industries have accomplished for our own country is a patriotic:
duty; to know something of their small beginnings and of the humble circumstances which surrounded the-
pioneers who planted them and their sons who struggled to sustain and extend them is a matter of patriotic pride,.
The greatness and the prominence of our country to-day in the production of iron and steel in large quantities and .
by scientific methods could in no other way be so satisfactorily exhibited as by affording the opportunity for a
comparison of these magnificent results with the primitive methods and the meager results which characterized.:
these industries in “ good old colony times,” or even a few years ago.

The historical chapters relating to the development of the iron and steel industries of our own country have-
been regarded as essential to the completeness of this report for another reason. They show that the manufacture -
of iron and steel las always been a favorite pursuit of the people of this country, and that primarily in every
colony and afterwards in every state and territory their manufacture has been undertaken wherever the necessary -
raw materials have been found to exist. The manufacture of these products in our country dates from the earliest .
settlements upon the Atlantic coast, and it grew and expanded asrapidly as populatlon increased and the repressive -
measures of the mother country would permit. After the Revolution it was extended into new states and territories :
as fast as a demand for iron and steel was created. With the exception of agriculture no American industry has
been more widely diffused from the beginning of our history than the manufacture of iron and steel, and none has .
more generally enlisted the energy and progressive spirit of our people,

The historical survey embodied in this report may not be free from errors, but the utmost care has been taken .
to prevent errors and to guard against important omissions. The facts of history, especially of the world’s industrial »
history, do not grow on trees, to be plucked by every passer-by, but are hid away in corners, where they can be -
found only by those who diligently search for them. The search for the leading facts in the world’s iron history
and in our own iron and steel history has been diligently made, and pains have been taken to verify the facts wheun .
found.

In the prepamtion of the historical chapters relating to the older countries of the world, I have relied for -
information mamly upon fra gmentary statements in works of standard aunthority. Allof these works that it was .

deemed necessary to mention specifically are referred to in connection with the information derived from - them, .
734
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LETTER OF TRANSMITTAL. vii

A small portion of the data for these chapters was obtained from current European technical publications, and by
correspondence with gentlemen whose names are mentioned. In the preparation of the chapters relating to onr
own country less dependence has been placed upon ‘statements already published, and more upon the results of
original research, including a large correspondence with gentlemen in all parts of the country. All the sources of
information of special importance are duly acknowledged in the text, except where details have been gathered
from many sources. I desire, however, to express my great indebtedness to the History of American Manufactures
prior 01860 by Dr. J. Leander Bishop, one of the most industrious, accurate, and deserving of American historians;
to The Iron Marnufacturer’s Guide, by Professor J. P. Lesley, published in 1859 ; and to the unvarying courtesy and
gympathetic suggestions of the officers of the Historical Society of Pennsylvania, through whom I have had access
to many rare books, pamphlets, and manuscripts relating to our colonial history.

In the collection and compilation of the statistics of 1880 I have had the intelligent assistance of Mr. George
W. Cope and other.gentlemen, which is thankfully. acknowledged. To Mr. Cope my thanks are especially due.

I am, sir, very respectfully, your obedient servant, ’
JAMES M. SWANK,
Special Agent.
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PART I—STATISTICS.

SUMMARY OF IRON AND STEEL STATISTICS FOR 1880.

The complate statistical results of the census of the blast furnaces, rolling mills, steel works, forges, and

bloomaries in the United States in the census year 1880 will be found in the accompanying tables.

These results

are here summarized, and as far as possible compared with results established by the census of 1870, The net ton
of 2,000 pounds is invariably used in the tables and summary.

GRAND SUMMARY.

In the following table is presented a summary of the more important results established by the census of 1880,
compared with similar results established by the census of 1870.

Amonnt of caj
Number of D Value of all | Weight of all
ital (real and | Value of all Total hands | Total amount
United States. . esnt;;l!)lltigh- pargo(xlml) in. | materials used. pl";l)gggts P{&[}l‘;‘)’m employed. | paid in wages.
' vested, !
Total In 1880 uunne o ceiim it cdansnanmr e caacaaae 1, 005 $230, 971, 884 $181, 271, 150 $206, 557, 685 T, 265, 140 140, 978 455, 476, 785
Total 30 1870 - v it err e aaacaaea s 808 $121, 772, 074 $135, 526, 182 $207, 208, 696 8, 655, 215 77, 655 $40, 514, 981
Porcontage of increase in 1880....vvenvoeecaiiuanns 24,38 89, 68 41,13 43.12 08,76 81.78 36.93
ESTABLISHMENTS.

- The whole number of establishments that were engaged in the manufacture of iron and steel in 1880, or were
built or partly built to engage in their manufacture, was 1,005. In 1870 it was 808. The increase in the ten years
was 24.38 per cent. By the term ‘ establishment” is meant a single manufacturing enterprise, or an aggregation of
enterprises of like character under one management, Thus one establishment may embrace two rolling mills, and
another may embrace four blast furnaces. If, however, a firm or company operates two or more enterprises of
different character, each of these enterprises is classed as a separate establishment. A comparison of the number
of the various establishments in 1870 and 1880 is given below.

1870. 1880,

Blast furnace establishments «.e.oee ceeuis sinnie caneiseammnncommne snamarar samans mmmne saanes s nne 386 490
Rolling mill establishments oo cee ooocue canneeonas U R 310 324
O] WOTIES <o cacc cuocns nmvn moa cens smeacs amans s s sannae tsammn e asaiee cammar an e aaanan 30 73
Forges and DloOMATIOs - . cuuememre oo e i ree e e caa aae e s Lmenessms ssmseennnen 82 118
Total.ces vansvnnnvnenn ke em s dsemmeeasaieine tems e ansamnasaam . amnnnn b e aeee 808 1,005

The size and capaclty of the establishments were much greater in 1880 than in 1870. = As the capacity of bla.st
furnaces only was given in 187 0, no complete data are available for a comparison of the capacity of all the works i m
the two periods. The daily c&paclty of the blast furnaces in 1870 was 8,357 tona of pig irom, and in 1880 it was
19,248 tons, an increase of 130.32 per cent. The number of blast furnaces in 1870 was §74, and in 1880 it was 681
an inerease of 18.64 per cent.

The following exhibit shows the number and capacity of the blast furnaces, rolling mills, steel works, forges,
and bloomaries at the close of the census year 1880:

Blast furnace establishments «uue vove vonemonn caae e e et e e e eame tmmmns cmeaammae e o 430
Completed blast furNaCeB . cuaae canme o cerce i aiacc e caccae e s tan e e —as timmesaeana e 681
Rolling mill establishments. ..o v it i i em i re e et ce e camccn e e e 324
Puddling furnaces, each double furnace counting a8 two fUINAOES .-« eeeceeeianeansoierecemaiacnsnemea=me-- 4,310
Rotary puddling furnace (Sellers)- .eoueaooosaiimmeamnncmnsimnmaiimmcannnns VPR TS 1
Danks puddling furnaces - -cc. .caaeevee g B S 19
Hammers in iron Tolling Mill8 e comsaaes can mane cdo s e ctamnes mose cmm e aaaataanne mans moanaana s 239
Heating fUrDaees . coave cove camame sunmcn cimmarsoos coeatmtccece s smnsaaaaa Nammeesan ameaensmerammeaaan 2,105
Trains of roll8 in iron rolling mills.....ccoceutmcnnrimmaasae D . Gmeeien s R 1,206
Nail machines ...... s ceasamte Seeeneasamma e e A haame aic et anas mMaen sammae sare snnn ens aaanamnn " seveaa 3,778
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2 THE MANUFACTURE OF IRON AND STEEL.

Bteel WOrkS.vee cocmeruamuvecnar cnmnnmanvorvanvacnnnn eumnenna ws em s ssuase b mieEaasscccenrteamheann. s 73
Bessemer steel converters. covevaveie iicianarcnrareaiaceann caancram e tanean tesnmemesreanna e snmanr s 24
Open-hearth steel fUrnaces. ... cveeecvneinrveenenearrn e naas e 37
Pot holes for crucible Bte61. . uu.u. coee e iiaie cmin ceincrecennne, seaceevernceaaeeceeee e ceeenianans 2,691
Trains of rolls in steel works ..o revn crniacncn cavnn o amee smas bmmmesesseesseusaeemen e asos sen e muna 136
Hammers in 86661 WOTKS . v nu vvvenn tucame ravace sumseusucs saconn savens sasnne sarnscmanes cconcnresnss smnnsnsacsn 219

Forges and bloomaries .ove.comr i im i i rei i ciiisisacecrcnistienes e asemmrenarcnesmeavaseaua 118
Forge and bloomary Ares. cou cen irrc i e i i tceeiai rrie et e nens e ae s caseaearsemeaemens 485

S1emens TOBATOT o av e ceoee e ie e i e e e et meneseeeesrcmne e et e vave cnnacn e s 1
Hammers in forges and Dloomaries. . .« oo oe o moin it e i mtit seiet ctmre e verraamanananaanane 141
Daily capacity of blas furnaces, In $0D8 . een ovotiiceiies cies cecmauvanerarene sine e sasasans nasnennnanns oo 10,248
Daily capacity of iron rolling mills, in HOD8 cc s chienscieme iernee i esetneres cemas i crenr e sranae 16,430
Daily capacity of Beasemer steel converters, in tonS cuvvee voimiiicmis ciime et cirres cenern mnanenar e 4, 467
Daily capacity of open-hearth steel furnaces, in tON8. ... .ovuverine comiasiiereieerceitctcnci e nere sanncnen 827
Daily capacity of Bessemer and open-hearth steel rolling mills, in $0n8...cvecvemueesienceniimacnanoa, ;e-an 5,223
Daily capacity of erucible steel Works, in t0NS. . ccueeemnirsermareiuie cinravesienes conmne sarsunsre i ennas 445
Daily capacity of forges and bloomaries, In t0N8. . .eve ciecemerinrcnciamrionneenartacencanonn Ceremersasana 520
UAPITAL,

The whole amount of capital invested in 1880 in the iron and steel industries of the United States which are
embraced in this report was $230,971,884; in 1870 it was $121,772,074: increase, $109,199,810, or 89.68 per cent.
Of the whole amount invested in 1880, Pennsylvania’s share was 46 per cent.; that ef Ohio was 11 per cent.; that of
New York was 9 per cent.; and that of Missouri and New Jersey was each 4 per cent, No one of the other states
shows an investment greater than three per cent.

TOTAT, PRODUCTION.

The total production of the iron and steel works of the United States in 1880 was 7,265,140 tons; in 1870 it was
3,650,215 tons: increase, 3,609,925 tons, or 98.76 per cent. The phrase “total production” includes the products of
all the various processes or operations, although in ascertaining most of these produets there is a necessary dupli-
cation of the tonnage of raw or comparatively raw materials already stated. Thus rolled iron is mainly produced
from pig iron. As the method of stating the production of 1880 is the same that was observed in 1870, a comparison
of the results for both periods can not be open to objection.

PRODUCTION IN DETAIL, J

The following table shows the production of each branch of our iron and steel industries in 1870 and 1880, with
the percentage of increase or decrease in the latter year:

o0 o & E oo [
5 § a0g S § @ b0 W
g . 2 . 2%, | 288 Pra Py 2o | B2
Tron and steel products. g E’,’% ] §§ g2 §§ Iron and steel prodnets. B 28 g g% g §§
g g g8 | g94 8 8 $58 | Sed
] =] A ~ [] 4] 3] [
Tons. Tona. Tons, - Tons.
Pig iron and castings from farnace ..| 2,052,821 | 8,781,021 -7 P, Crucible steel finished products. .... 28, 068 70,819 161 [ieniiana
ATl products of iron rolling mills..... 1,441,829 | 2,853,248 [+ 3 [ Blister and other steel . .cveueeennnn. 2,285 4,956 117 [evevnenas
Bessemer steel finished produdts..... 19, 403 880, 896 4,486 | veeunan.. Products of forges and bloomaries.. 110, 808 72,557 [-aeeecannn 35.
‘Open-hearth steel finished produets..{-..c.v.ceenn. 98,148 fireevevane]ananasoens Total 8655, 216 | 7 265, 140 08,76
I R A | ' G e , 655, 216 1,206,140 | 98,76 }.......-.

Of the pig iron produced in the census year 1880, there were produced with charcoal and cold blast, 79,618 tons;
with charcoal and hot-blast, 355,405 tons; with anthra,clte, 1,112,735 tons; with bituminous coal and coke, 1,515, 107
tons; and with mixed a.nthraclte and eoke, 713,932 toms. ’l‘he furnace castings amounted to only 4,229 tons. The
total production was 3,781,021 tons, of which 12,875 tons were spiegeleisen.

In the followmg table is presented a eomparatlve statement of iron rolling mill products in 1870 and 1880 :

Tron rolling mill products. 1870 1880, ' Tron rolling mill produéta. 1870, 1880,
. Tona, Tons. Tons. Tons.

BATIPON cceeee veinit e cieaesascaeaere cvanaa e ns 483, 834 663, 211 || Bructnral IP0N. .. veensrernemrssrninarcecnnrascannrne s feonensensnns 96, 610
Rod iron..... eeeiniaenteneeccsasanesaraanrranananaanan 28, 087 145, 626 || Rolled ir0n aX188.saseeerecceracanscessusssrsnssanrroacio [rnnsonn cnen 2,630
Nail-plate iron converted into cot DailBarar e nure cvnnenas 230, 225 252,830 [| HOOP 1r0N. . e ccevrcnnaiesnescorunncmrocrnsemmrmnsinmnde |sessssmronnn 96, 843
Boiler-plale iron « . ovoivinii i e a e es } 54477 | 89, 560 || Fish-plates and miscellancons forms of rolled fron ......|. reassnens 48,845
ANl other plate oM «eveeeeeeianiteaanccoicr i eieiaanns ! 94, 748 || Railroad spikes, horaeshoes, ete., made by iron rolling
1Ty B S U 74, 753 94,992 || - mills from rolled iron not included 8bOVe. .o nvawriemvel|rvnsemnnnnns 82,858,
TPON TS ceenersieiaeoreremcre e n e s e rnecmemean s - 531, 606 466, 817 || HAMMEred AX108 .o vuenrresrerncsennmmcrenernnmnossasaan |onssemnnns 21, 884
Bkelp iron..... e i et rea s e e 3, 217 128,821 || FORRINES. cvrevnrrrmnerncrmnnnensisssensivnsernnspomnsnss evsnenosnine 8,708
Muck bar mads for sale to other WOPKS .vveracmmnanninan 38, 681 64, 489 TTOBAL s e e e e exmr e e s e mman s eenmnms 1,441,820 | 2,853,248 -
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STATISTICS OF PRODUCTION 1879-80. 3

The item of muck bar is an unavoidable duplication, as it reappears as finished iron to be counted a second time.
In the Bessemer and open-hearth steel works of the country the following finished products were produced in

1880 :

Finished steel products. : ) BB:S:;?“ Op?tgﬁlﬂh
Tons. Tons.

L U 741, 475 9, 105
D 76,710 43, 200
T R 49, 064 1,184
3 Tt LT LT T T O B57 80
T PR R 1,700
2 T U 1,475 11, 034
LT < 20, 615 26, 794

Total ANIBHEA PrOAMOEE e meee e et e ettt rarrta crr i s rnascenurnsemnas s e mannsransansassesnnnssonass onntonssenans 880, 890 03, 148

In the census year 1870 the production of Bessemer steel finished products was only 19,403 tons. No open-
hearth steel products are reported for that year. The quantity of Bessemer steel ingots produced in'the census
year 1880 was 985,208 tons, and the quantity of open-hearth steel ingots was 84,302 tons.” No statistics of ingots
produced in 1870 are available for comparison. It will be observed that a larger quantity of finished open-hearth
steel products was produced in 1880 than of ingots, which is probably due to the carrying over of ingots from the
preceding year and to importations during the census year. The Bessemer steel ibgots produced in 1880 are in
excess of the finished produects. 4

The increase in the production of crucible .steel finished products in the decade between 1870 and 1880 was
from 28,069 tons to 70,319 tons, or 151 per cent. The production of crucible steel ingots in 1880 was 76,201 tons.
The production of blister steel and of steel made by other minor processes was only 2,285 toas in 1870 and 4,956
tons in 1880, and it is not likely to increase in the future.

There was a decrease of 35 per cent. in the production of the forges and bloomaries from 1870 to 1880, or from
110,808 tons to 72,5657 tons. This decrease is due to the general substitution of improved processes for the forges
and bloomaries of our earlier iron history, and it would have heen much greater in the decade mentioned if the
improved American bloomary, so largely used in northern New York, had not comtributed its large product tn

swell the production of 1880,
RAW MATERIALS.

The following table presents the quantities of mineral products used by the iron and steel works in 1880:

‘Worka, Tronore. | Limesatone. Ang}aaall:eite Blt%?nifons Coke.

Tone, Tonas. Tons. Tons. Tona.
DT (o T U 7, 266, 684 3, 160, 148 2, 615, 182 1,061,753 2, 128, 265
ROLNE MILIS toetneaieneeinstimraneanesanasanrnsraranressrsannrsonsennrnnnnnnmnnonnonnnensnnss . 383,969 |.vocvvnannnen, 526, 126 8,015,877 14, 834
Bessemer and open-hearth 85061 WOTKE -+« vuvre svnnecneeranncrarvonsannnreomnnceseuesannnarsennes 7,827 Levevnrinnnnns 140, 458 465, 055 104, 980
Crieih1e BEOEL WOTKS & oeuieenae e acsceieas e craans s orausereensncnnscasrannen arnnnomanarennees 2,128 Jeerieereer s 40, 992 224, 657 22,791
Forgen and DIOOMATIOR cveiueerersusrevrsnssnnevesasnssercsinsonsrarronsensennsneceocneann P I £ Y T 840 | 1, 613 6, 695
TLOBAL e nes e e e e e n e e e are e re e e s e s e [ 7,708, T08 3,160,148 8,822,408 5,060,055 { 2,277, 555

Of the iron ore and limestone given in the table, at least one-half was purchased from independent producers;
of the anthracite coal, nearly all was so purchased; and of the bituminous coal and -coke, fully two-thirds was so

purchased. ) _
The following table shows the quantities of all other leading raw materials used in 1880 in the manufacture of

iron and steel:

& o : 2L 2 o
g | & B [2F |ER 218 |
‘ 3 g | 24 |32 |2 SRR PRE-
g % g z g 43 g | =3 ‘ 3 2| g8 |3
‘Works. ; o : g B "‘é s | 882 g;" E b
R EERE I AR N AL L IRl
= [ M
Polg o5 |5 B R e 825t a8 TS LG
3 & (] | S I & = ® S S & ] w .
Bushels, | Tonas. Tons, Tonis. Tons. | Tons, | Tons. | Tons. | Tons. | Tons. | Tons., | Tons Tons, | Tons. | Tens. [Bbls
Blast furnaces ......... 53,000, 828 | 854,048 !icueeroverifvrnninicilonnannnn ofeemre- P (RPUUUSOS FUS S PRI LN PP AP E
Rolling mills. ...evreen. 2,569,756 |.onvv.es 1,574, 693 | 08, 534 | 497, 282 |14, 147 | 46,801 | B8, 764 ..ol meeinndcnnin e e s e
Bessemer and open- A I . . :
hearth steel worka... 87,552 foeiveenns 966,608 |......... 18, 911 | .16, 068 260 |ieeeenns 86,188 | 85,053 | 42,0380 | 17,718 | 90,645 [...... ... S R
Crneible steel works. .. 60,594 f.onennnns 17,226 {emennnnne 1,002 | 18,211 | 2,400 |oeer oo iiiii e feerrcees [t 18,726 | 20,410 | 16,496 |.....
Forges and bloomaries, | 18,014,861 |......... 88,113 [..evnsras 8,088 [-cvne e, O U Y PR (H PO [ T 853
Total .ooveeeeyn.. 60, 592, 001 | 354, 048 | 2,506, 635 | 708, 534 | 447, 078 | 43,411 | 49,511 | 58, 754 | 86,138 | 85,663 | 42, 939 ‘17. 718 | 110,871 10,410°| 16,496 | 858
- 739




4 THE MANUFACTURE OF IRON AND STEEL.

The Iarge consumption of old iron rails and scrap iron in the rolling mills in 1880 was abnormal, and was the
result mainly of the great scarcity of pig iron which followed the sudden revival of a demand for iron and steel
products in the summer of 1879.

RELATIVE RANK IN PRODUCTION OF THE STATES.

The relative rank in production of all the states and territories which produced iron or iron and steel in 1870
and in 1880 is given in the following table.

States. Produotion, |pany States. Production, |pank.

Tons. Tons.
Pennsylvanin. coceeweencan.s Mestsdsvenmenmmsrannssonannmanes 3, 616, 668 1 [ Pennaylvania.....o.oouoviiaiet covaaaamcmiaancaaannancavannae 1, 836, 808 1
[0) 13 L U 930, 141 2 ] OBIOuunaemeesiennreaniaisinataccaacecasaccaasssssuacassuannes 449,768 2
oW T oK. i incrnacasecrcennesansameaancanrversssmnsnansen 598, 300 B NoW YOI . e vieaeniamrsasiacsonaruusnsssssaansacnnncrsnanns 448, 257 3
BT PPN 417, 967 4| NOW JOrBBY - oeaannammcececrecnmasieameracaa e aaanen s 115, 262 4
Now Jersay .cocaen-n R PR 243, 860 B J| MATYland cooveunnicirecaaaeen e acicnaesamanasataaaaaan 95, 424 5
4 T T gD 178, 936 [ 1 T Py 94, 890 [i3
et VITEImIA . e oo e evcev e i iiciicectcaraiaanrcanaas 147, 487 Tl Eenbueky «vvvcenereiaicacnnnncomevnccaceecannnenas 86, 732 7
MACREZAN. e oceereneacmerssersrtsserannnansannssnnasnnnnnns 142,716 | 8 || MICHIEAD ceeees e e eee e e amamaeennas 88, 679 g
Massachusetts . .ovcenvammneeemrianmcrcamatinaraecencncnnnan 141,821 0 || Mossachusebts .c.ucneniiis et i iiintrenecinanaciacaas 86, 146 9
MEBBOULT + e eevnmevrmeiamnnccacteaasaareamseciacasanraaaaancaas 125,768 | 10 || West Virginia. oo oot 72,887 10
KONEUECKY - - v vemeencauimecnscsaanssscnosnmnsasennnssaasmmsnns 128,751 | 11 | T0AIADS . aeee e i ca e amamen e e nac e amae e 64,148 1
Maryland ...oeienennraeiseamssacnt et ca e aeaaas 110, 934 12 || WiSCOMBIM . e e iai i iiiiiciciieiannctianaeiansnacrrnonns 42,234 12
TORIBIR. ¢ v envenmmenemennsrenmenseenmmennnnsanntsermannaanrenns 96,117 | 13 || Virginia..uoeneeeeerrecneesensennnenees et annennneanrnns 37,838 13
TRDIBABOG. - -« eccennrmmsaasoaacsss smnsmamamssanssesnnnnnsasee 77,100 14 || Tonnessee. ..ooee e i iraina- 34, 305 14
AlBDAMN . cvoneeverrrvneanasrerrasiersaseanenarrssanrnareanes 62, 086 15 || TTHIIOIB cvununaunans suuennonenesacacnsnuosnamaanacssossnsanans 25,761 15
B8 741 1 S 55, 722 18 || Conmeotiont. cvueneereenn it iiiiaieainararrinaa i caeans 23, 805 16
ConNeCtiolt «oceevveccceacncorisnoeraavacnnasertananresaannnes 38, 061 17 | MAINB . cceee ceeeeevaeuas cnnnnracaennecnan st nanaenemnann 17,138 17
GOOIEIA 2vvrssananesncacecsarnrnensonrmmnsmusnsesranenannnns 35, 152 18 H GOOTZIA «evveusoeiieiitamniaicsatosecsriaumcacnnnuenann —ane 9, 634 18
Delaware. ..... e emeimme e e eeantevmmnameareennana——— 33,918 | 10 || DOlAWATO.cumeneennenaeannnnnn ttetenveteensenmnatniaasnanran 8,307( 10
KANBAD . ereernmnmcmnamassnsaseissesenmiunanesnnticasunnnaas 19, 055 20 11 AJADAMA - oo oo cveereceeremcereaenasaaaact it amnen 7,060 20
California . .oiceneveruneereicsasasenasonenannnsrnsersnnnonnnes 14, 000 21 || Rhode I8land ..o vue i iireaaeniaaaascciiccieanictaanaaranns 4,415 21
MG « e rrereraaccemammmncsassansannaaman cmamanearo e mmeman 10, 866 22 || California ..ocevvvrernncnnns et teesamuneessresaanenseanaas 8,000 22
Wyoming Torritory —ceemee s iciniainrsesommameanenrsrroennas 9,790 23 || NOrth CUroling «ccnee e aaiiaanavensmescnreanorannnn aasannan - 1,801 23
Rhiode I81ANd « coe oo occiinccnrstectearancmanncssncnancoccanas 8,134 24 || Vermont vocveeernneniecenacannn- mee e nmaaeamisenaeen 1,525 4
New Hampshire,socee araercrrenneecvnnimacmcscceesmeenennns 7,978 25 || South Carolinga ... .- ueceeneareaseusennsenesasssarnscncnssns 443 25
Vermont .o i iiciiisemdmencaccnaccaaaas 8, 620 28 || BANBAB . ccvacecreaaecerinnarosancncannasencncronmnrssscanans|aaanrancascscslisnnna
Colorado ..uuevieeiireiceiennsninnesicssareneriacasasncanaonne 4, 500 27 || Wyoming Territory ... ceoueeuneecnecnosncmemmccsseceionmnsn]sasannnsansansfsonann
OFBEOM - crevmrcca i ccaaecc e sasaaccnrecacaceranansnanrcanann - 3, 200 28 || Now Hampahire. -....cvaceisiccieanrnrniiasenseneaniennreons|onncenaonnmacsficnans
2, 000 28 1| ColorAA0 cnecerecarenniscnnccsnannnsnarncnnnnanacssncsancnnnsesaccaanmsonce|seannn
. 1, 400 B0 [| OrOZOM . ot neecn i iimi i iemmccnaneema e mmnamanas]aamasasecienne]innnan
North Carolng ccueenerreimenensecairanranamesnasnrassnsns 439 Bl || NODIAEKR - et iciecaeec e eacaeeaaneassnaacs saanomresaanos]sammunnsannnnc|oranun
Distriet of COlumbIR - - ooveeean s amee e ieaaeees o264 E | N I SRS ISP URPRPT R
SOUTh CATOMDA - - eeevaene smeensnanancmen s s samnsannass careecneeernas]eeeann Diatrict 0f COUMBIN anmnveenerereresarevasenseaneeeencsns]accaancsnsaaas|ieennn
TOBAL v etvereeannennnnensarennemancennsss snnnennasnnni 7,265,140 |veuene TOLAL. +t et eeeaemeam e mecmaee e roamammaemameameannns 3, 656, 215 |..ev-.

Twelve states made over 100,000 tons each in 1880. Pennsylvania, which for more than a hundred years has
been the leading iron-producing state in the Union, made in 1870 a. fraction over 50 per cent. of the total product,
and in 1880 it made a fraction under 50 per cent. At both periods its prominence in the production of iron and
steel was virtually the same. Xrom 1870 to 1880 it increased its production 97 per cent., or from 1,836,808 tous to
3,616,668 tons. Ohio was the second state in prominence in 1870, and it held the same rank in 1880. In the former
year it produced 449,768 tons, and in 1880 it produced 930,141 tons, an increase of 107 per cent. The third state in
prominence in 1870 was New York, and it maintained this rank in 1880, but its growth fell far below that of its two
sister states above mentioned. In 1870 it produced 448,257 tons, and in 1880 it produced 598,300 tons, an increase
of 33 per cent. New Jersey was fourth in rank in 1870, producing 115,262 -tons, but it was ﬁfth in 1880, although
in that year it produced 243,860 tons, an increase of 11" per cent. The fourth place in 1880 was taken by Illinois,
which produced in' 1870 onhr 25,761 tons, while in 1880 it produced 417,967 tons, an increase of 1,522 per cent.—the
most maryélons in the history of the country., Maryland ranked fifth in 1810, producing 95,42 4 tons in that year,
while in 1880 it produced only 110,934 tons, an increase of 16 per cent., causing it to drop to the twelfth place. The
sixth state in rank in 1870 was Missouri, with a production of 94,800 tons, which was increased to 126,758 tons in
1880, or 33 per cent., giving it the tenth place in that year. ‘The seventh state in rank in 1870 was Kentucky, but
it fell to ‘the eleventh place in 1880 inereasing its production from 86,732 tons to 123 751 tons, or 43 per cent.
Michigani ranked eighth in 1870, and,m 1880 its rank was the same, its producmon increasing in the ten years from
86,679 tons to 142,716 tons, or 65 per cent. Massachusetts was ninth in rank in 1870, and it held the same rank in
1880, increasing its production from 86,146 tons to 141,321 tons, or 64 per cent. Of the New England states,
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STATISTICS OF PRODUCTION, 1879-~80. 5

Massachusetts shows the greatest actunal growth in the ten years. West Virginia was tenth in the list in 1870 and
seventh in 1880, increasing its production from 72,337 tons to 147,487 tons, or 104 per cent. ‘Wisconsin was twelfth
in rank in 1870, but passed to the sixth place in 1880, increasing its production from 42,234 tons to 178,935 tons, or
324 per cent. This state ranks next to Illinois among the western states.

Of the states which made less than 100,000 tons in 1880, several gave promise in that year that they would
soon reach an annual production of at least this quantity. Indiana narrowly escaped accomplishing this result,
increasing its production from 64,148 tons in 1870 to 96,117 tons in 1880, or 50 per cent. In the ten years from 1870
to 1880 Alabama increased from 7,060 tons to 62,986 tons, or 792 per cent. Georgia increased from 9,634 tons to
35,152 tons, or 265 per cent. Tennessee inereased from 34,305 tons to 77,100 tons, or 125 per cent. Delaware
increased from 8,307 tons to 33,918 tons, or 308 per cent. Virginia increased from 37,836 tons to 55,722 tons, or 47,
per cent. :

All the states which made iron or steel in 1870 increased their production in 1880, except Maine, North Oarolina,
and South Carolina. The greatest percentage of increase in the decade was in the western states, beginning with
Ohio, and in the southern states, beginning with Delaware, but the greatest actual increase was in Pennsylvania.

GEOGRAPHICAL DISTRIBUTION OF ALL PRODUCTIS.

The whole territory of the United States may be regarded as comprising four grand divisions—the eastern
states, the southern states, the western states and territories, and the Pacific states and territories. Assuming
that the eastern states comprise all of the states lying north of Delaware and east of Ohio, that the southern states
comprise all of the late slaveholding states except Missouri, and that the other divisions require no explanation, we
present the following eomparative statement of the development of our iron and steel industries in each of the
grand divisions in the census year 1880.

Wumber of | (111401 1. | Hands em Tons Value of all
T . . pro- e o
Grand divisions, gfgg'%l‘lsh- D o, ployed. Wages paid. | “ynceq, ~ products.
DOty T N - O R R 556 | $149, 507, 461 82,842 | %34, 361, 660 4,071,808 | $192, 600, 010
BT OI T BEBEOB - - - e s e e e eeteamenacnccsmanreerrarreoannosnmesranemmeoe csanensnnnmens 218 29,145, 830 20, 595 0, 261, 344 640, 153 25, 853, 251
Western states and territories cma.veeeeeceeiaccaecccacceacacccsramacesecisnsasasanses 224 50, 755, 090 306, 663 14, 542, 587 1, 012, (89 70, 933, 686
Pacific states and GeTTItOTIER oo vvevnsenerrenesseonsenonaranrnsrenormssnnrnsnmmsrmeans 7 1, 562, 608 878 311,194 81, 480 1, 574, 788
Total United States..voueaenes e aeeencenetiamieeranann eme e emeeneeenmnm—e s 1,006 | $230,971, 884 140,978 | $55,476,786 | 7,205,140 | $296, 657, 685

In the decade between 1870 and 1880 the iron industry was extended into many new states and territories.
Twenty-five states were engaged in the manufacture of iron oriron and steel in 1870. Thirty states, the District of
Columbia, and Wyoming Territory made iron in 1880, and about the half of these also made steel. South Carolina
made iron in 1870, but does not appear in the statistics for 1880. Its total production in 1870 did not, however;
aggregate 500 tons. The iron industry in this state has been practically abandoned. Between 1870 and 1880
three states for the first time engaged in the manufacture of iron, namely, Colorado, Kansas, and Nebraska; also
two territories, namely, Utah and Wyoming. Utah did not, however, make any iron in 1880. It made a small
quantity in each of the years 1874, 1875, and 1876, and it will make a larger quantity in the near fature. = (Since
the close of the census year 1880 Washington Territory has commenced to mannfacture pig iron, as have also
California and Minnesota. California had previously, since 1868, rolled jron at San IFraneisco.) Minnesota
appears in 1880 among iron-manufacturing states, but its statistics relate only to the preparations that had been
made to embark in the business. New Hampshire made iron many years ago, but it does not appear in the
statistics for 1870; it reappears in the tables for 1880, Oregon and Texas each built a blast foxnace in the decade
preceding the census year 1870, but they did not make any iron in that year; they appear, however, in the gtatistics
of production for 1880. The District of Columbia once had a blast furnace in operation, but in 1870 it had no
iron industry whatever; in 1880 the United States government owned and operated a small rolling mill at the
‘Washington navy yard. ’

The percentage of total production in 1880 was distributed as follows: Pennsylvania, 50 per cent.; Ohio, 13;
New York, 8; Illinois, 6; New Jersey, 3; Wisconsin and West Virginia, each over 2 per cent.; Michigan and
Massachusetts, each nearly 2 per cent,; Missouri, Kentucky, and Maryland, each over 1} per cent.; Indiana, over
1 per cent.; Tennessee, about 1 per cent.; and all other states and territories, an aggregate of about 4 per cent.

CENTERS OF PRODUCTION.

In the following table is presented a view of the principal centers of production of the iron and steel indus-tljies
of the United States in the census year 1880. These centers are divided into two classes—the first comprising

fifteen counties which produced over 100,000 tons of pig iron, blooms, and finished produets, and the second
741



6 THE MANUFACTURE OF IRON AND STEEL.

comprising seventeen counties which produced over 60,000 and less than 100,000 tons. Six states are represented.

in the first class, and eight states in the second class.

COUNTIRS OF THE FIRST CLASS, PRODUCING OVER 100,000 TONS. COUNTIES OF THE SECOND CLABS, PRODUCING BETWEREN 60,000 AND 100,000 TONS,
Counties. Tons. Counties. Tona.

L Allegheny county, Pa..cccaeesrecreiuresecesassasartasoncsincnen 848,146 || 1. Lawrence county, Pa..c.ueuo o ineii i 88,443
2, Lehigh county, Pa . coeseeneacaeseccerremnnmonseascnennannvrocrons 824,875 || 2. Lancaster County, Pa.ece e eieanceriiiianii i cincinciiea, 87,019
3, Northampton 00unty, Pa.euecsecenencmaaiccsaieiisamasscauannns 322,882 | 3. Ohio county, W.Va 84,767
4, Cambrin cOuNtY, P.ceaescacceerrenerraneveranenseaecnuruanasanns 260,140 || 4. Will county, TI .. oeemt e renae 84,004
< B, Cook county, Tt .. ceaeuanuas 248,479 || 5. Montour county, Pa 9, 789
6. Dauphin county, Pa.coneee.oae 223,876 | 8. Chester county, Pa 78, 363
7. Mabhoning ceunty, Ohio . 219,857 || 7. Warren county, N.J .o iiie e iteccn crecen cnamanaman 76, 622
8. Berks COUNLY, Pa vevuueuaaranaensemiommrasnarrensisnsosnecsacs 218,580 || 8. Trumbull county, Ohio. . eueee i vrn raaas 73, 360
9. Cuyahoga county, OBO woceaenneooyammae i necnaeaol] 210,854 | 0. Lebanon county, Pa. ... vcuceeiienennniiiiieioiiiaicsemananna,a.. 73, 149
10. Mercer connty, Pa. ouossccanaciaeeromaaeaeseiaeaniaaanan] 182, 881 J| 10. Lawrence county, OBio..aeaeceaveserrecrenrrarsossorsaraanannns 70,794
11. Rensselaor connby, Nu ¥ eeeeueivinerimiaonacnnaneuenvenecansnanns 177,967 }f 11, Schuylkill county, Pa. .ecuee ueuecmeioecicimreenne senanssannnn 70, 609
12. Montgomery county, P ceeeeeureerimmrrcmcaa e vecnenmmenaann 168, 628 || 12. Baltimore connty, M. .coueurcireerananssrsnanscnceiensennancneans 80, 944
13. Lackawanng Cotnty, Po.ceouuws ivsusiommoie iaaarareamesamacneaaon 151,278 || 18, Blair counby, Pa. ..o ciiunenenetianarsincccacacsnenariencrnnmen 68, 039
14, Milwaulkoo counby, Wis.ceeveceeroeeiinaoiaiiriiiniaaeean 128,191 || 14, Essex county, N X ocm e irvviiieiiiiierieicatnsrittnecaasnnnann 66, 723
15, 8t Louds counby, Moo cooioriir e aamcmaaanns e meeaemsnnaaas 102, 644 || 15. Philadelphia county, Pa. ccocueemiiiae coiiiiiiere e i ver e vnaan 65, 983
16. Wayne county, Mioh.-..cu.eseeenesieeniuenaaniooiianacsesananeennan 68, 548
17. Datehess connty, N, X evvnennerenirnenesrcineninsiennercnsmeannn 61, 637
Total (15 counties). .ceeeu ey eiaireamcnneceervenrcannanaoeens| 8,788,078 Total (17 Counbios) .. ocvuur o orir it iiriee e et camre e connen 1,262, 894

THE CENTER OF TOTAL PRODUCUTION.

The geographical center of total production of the iron and steel industries of the United States is the point
“at which equilibrium would be established were the country taken as a plane surface, itself without weight but
capable of sustaining weight, and loaded with its production of iron and steel, each ton exerting pressure on the
pivotal point directly proportioned to its distance therefrom.
The center of production of iron and steel in the United States in the census year 1880 is found to be at
400 43’ north latitude and 79° 20/ longitude west from Greenwich. This point is in Penngylvania, on the boundary
line between Armstrong and Indiana counties, and about 12 miles northeast of Apollo and 12 miles west of
Indiana—DLaufman & CoJs rolling mill at Apollo being the nearest iron works. At the center of production thus
ascertained iron has never been manufactured in any form.

VALUES.

There is a striking disproportion between the values of raw materials and of all products in 1870 and 1880
upon the one hand and the weight of all products in these periods upon the other. The percentage of increase in
the values of raw materials and of all products in 1880 over1870 was 41.13 and 48,12 respectively, while the weight
of all produets increased 98.76 per cent. The explanation is simple, and is twofold. Tirst, the census year 1870
was a year of high prices, caused partly by an average gold premium throughout the year of about 15 per cent.,
and partly by other well-known causes. Second, the census year 1830 was not only a year of lower average prices
than 1870, but it may be said to have closed a decade of wonderful mechanical and scientific development in the
American iron and steel industries, through which the production of large masses of both crude and finished products
was reridered possible.

GEOGRAPHICAL DISTRIBUTION OF SPECIAL PRODUCTS.

The various branches of our iron and steel industries have not been equally domesticated in each of the four
grand geographical divisions that have been mentioned, and much less can it be said that they are equally at home
in any one of the iron-making states or territories. While this statement may embody only a self-evident truth,
the full significance of the fact stated is deserving of some consideration, A glance at the statistics for 1880 shows
that New England now makes but little pig iron, and that the South makes considerable pig iron and scarcely any
rolled iron; that the West has embarked largely in the manufacture of steel by the Bessemer process, while New
England can not boast a single Bessemer establishment, but has preferred the open-hearth process ; that New York
makes most of the blooms that are made from ore, and Pennsylvania most of the blooms that are made from pig and
serap iron; that Michigan is the leading producer of chareoal pig iron, and now makes no other kind ; that West
Virginia has developed a remarkably active interest in the manufacture of cut nails ; that only five states make
Bessemer steel, and two states, Pennsylvania and New J ersey, make nearly all of our crucible steel; and that
Pennsylvania has made a greater effort than any other state to manufacture all kinds of iron and steel. A glance,
however, at leading geographical characteristics is not sufficient to illustrate the wide diversity of the influences

which have affected the local development of our iron and steel industries, and the following details are therefore -

added. 749




STATISTICS OF PRODUCTION, 1879’80, 7

PIG IRON.

Of 3,781,021 tons of pig iron and direct castings produced in 1880 in 22 states, Pennsylvania made 1,930,311
tons, or 51 per cent. ; Ohio, 548,712 tons, or 15 per cent.; New York, 313,368 tons, or 8 per cent.; New Jersey,
157,414 tons, or 4 per cent. ; M1eh1gan, 119,586 tons, and Wxsconsm, 118 282 tons—each over 3 per cent ; Ilinois,
95,468 tons, and Missouri, 95 050 tons—each nearly 3 per cent.; West Vn'gmla, 80,050 tons, or over 2 per cent. ;
Ala,bama, 62,336 tons, Maryland 59,664 tons, and Kentucky, 58, 108 tons—each over 1& per cent. ; Tennessee, 47, 873
tons, or over 1 per cent. ; and all other states and territories, ea.ch less than 1 per cent.

Anthracite pig iron was produced in Pennsylvania, New York, New Jersey, Massachusetts, and Maryland—the
last two states producing but little. Pig iron produced with a mixture of anthracite and coke was made in
Pennsylvania, New York, Wisconsin, Illinois, New Jersey, and Maryland. Pig iron produced with bituminous coal
and coke was made in Pennsylvania, Ohio, West Virginia, Missouri, Tennessee, Kentucky, Indiana, Illinois, Alabama,
Georgia, Virginia, and Maryland. Charcoal pig iron was made in all of the states that made pig iron in 1880,
with the exception of Illinois and New Jergey, which used mineral fuel exclusively.

ROLLED IRON.

Of 2,353,248 tons of rolled iron of all kinds produced in 29 states and territories in 1880, Pennsylvania made
1,071,098 tons, or 46 per cent.; Ohio, 272,094 tons, or 12 per cent.; New York, 163,538 tons, or 7 per cent.; Ilinois,
117,051 toms, and Massachusetbs, 109,252 tons—each 5 per cent.; Indiana, 77,880 tons, or over 3 per cent.; West
Vugmn, 67,437 tons, New Jersey, 66 030 tons, Kentucky, 65, 293 tons, and Wlsconsm, 60,653 tons—each a little
less than 3 per cent.; Maryland, 47, 609 tons, or 2 per cent.; Vu'gmla, 35,176 tons, and Delaware, 33,918 tons—each
about 13 per cent.; Tennessee, 25 381 tons, or 1 per cent.; and all other states and territories, each less than 1 per
cent.

Of 466,917 tons of iron rails produced in 1880, Pennsylvania made 34 per cent.; Illinois, 16 per cent.; Ohio, 9
per cenr In(ha,na 8 per cent.; New York, 7 per cent ; Wisconsin, 6 per cent.; Kentucky, 4 per cent.; Kansas and
Tennessee, each nearly 3 per cent Wvommg Ter11t01 ¥, Maryland, and Georgia, each about 2 per eent California
and Massachusetts, each 1 per cent and Colorado, West Virginia, and Vermont, each less than 1 per cent. _

Of the cut nails produced in 1880 Pennsylvania made 30 per cent, ; West Virginia, 21 per centf.; Ohio, 14
per cent.; Massachusetts, 10 per cent.; N ew Jersey and Indiana, ¢ach 6 per cent ; Nlinois and Kentucky, ea.ch 4. per
cent.; and Tennessee and Virginia, eaeh 2 per cent. New York, Nebraska, and Maine each produced less than 1
per cent but Nebraska made more nails thar New York. The whole number of kegs of cut nails made in the
United States in 1880 was 5,056,600, each keg weighing 100 pounds.

STEEL INGOTS.
The following table shows the states which produced Bessemer, open-hearth, and crucible steel ingots in 1880.

States. Bem:gl;:rasteel 2%)&;11 il;egu;:gl Cmgg})et:'toel
Tona. Tons. Toris.

COTNBOEICIIE < ae a o s cccmca wetm e mn dmatmm e m s hnam o a sat e a4 m e e e e m e e o a i h e R e et m e amaseaReaaRee et s ansanann e nansamarnnatenneesarennnnns 2,116
TILIEOIS + o euasveemaummannsamessnasnnsamnnas samecrssnnnarsasasesansinease snrmannsssstsasantonnosienssebrerennnanntansn 258, 614 926 " 180
O Oy «nauv e carecnnanse cmmr e vmmmwa e nmessamenu amennk sumams snn s nnamnAmame e d At unan T ahmanegananyvnnnnn|cataaanananirans 276 75
M AREA O UBEEES . « i cureaneiananasrsuaaram s stma et et caaans AR A ArEcasinAs AN sheemaateaaamae sRamaastrannaaranconme|manrnannnmeaas 9,475 140
B BT T b OGP PRI [ T R S
B 5 C ) Y S SRS S 4,821 |iveenmecnnans
@I JOXEOY «naennsennnnmuasnn osnanuassansnussecs sauanesasseanssnsssnnssasnnnamsssnsmnmanianaeseamsnsaasesnasnsnsenes|asencennnnesnns 450 10, 492
IO 0T . o e vnrmanuaiacaiaamcacccrassuarsnsnsns snamneranans amraenrsanssmesasasannsssnionsssnnsnsasnaassmmnsnsannns B4, 160 |oeeeeriacnonanans 2, 585
L0 1T S SS  PUPURP 82, 811 24, 712 860
PONNSTIVADIA & o e tiaesoiie i riaacticiiieisansraneasasesrmatsessennramresrnsaneasnmasennnntnernetnnaeaaanassenuae 556, 814 36, 044 66, 303
B 3T S S IPPIUIRI IO 4,000 | cneaeaiaiinans
W OTINIOIE caccn s et inrisseananncaatunaionaaremnniarresetonasanasasraassanniansssnssmenssesnssnesesssosannsamnnnsonansslonsssnmmaseenens 8000 |eenevrmruncrnnns

Total.cemeneereemaenrannens dee et et et r e rattet sttt st s arunn e r e s sn e e b e amnenanmnensneas 985, 208 84, 802 76, 201

BEISEMER STEEL.

Of the production of 985,208 tons of Bessemer steel ingots in 1880, Pennsylvania made 56 per cent.; Illinois,
26 per cent.; New York, 9 per cent.; Ohio, 8 per cent.; and Missouri, less than 1 per cent. Of the production of
Bessemer steel rails, Pennsylvania made 55 per cent.; Illinois, 27 per cent.; Ohio, 9 per cent.; New York, 8 per
cent.; and Missouri and Vermont, each less than 1 per cent. The last-named state had, however, no works for the
production of Bessemer steel ingots. At the close of the census year there were 24 Bessemer converters in the
United States, of which 6 were in Illinois, 2 were in Missouri, 2 were in New York, 2 were in Ohio, and 12 were in
Pennsylvania. 743
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’ OPEN-HEARTH STEEL.

Of the production of 84,302 tons of open-hearth steel ingots in 1880, Pennsylvania made 44 per cent.; Ohio,
29 per cent.; Massachusetts, 11 per cent.; New Hampshire and Tennessee, each b per cent.; Vermont, 4 per cent.;
and Tllinois, New Jersey, and Kentucky, each less than 1 per cent. Of the open-hearth steel ingots produced in
1880, only a small quantity was converted into rails, the weight of these being 9,105 tons. At the close of the
«census year 1880 there were 37 open-hearth furnaces in the United States, of which 2 were in Illinois, 1 was in
Kentucky, 4 were in Massachusetts, 1 was in New Hampshire, 1 was in New Jersey, 10 were in Ohio, 14 were in
Pennsylvania, 1 was in Rhode Island, 2 were in Tennessee, and 1 was in Vermont,

CRUCIBLE STEEL.

Of the production of 76,201 tons of crucible steel ingots in 1880, Pennsylvania made 60,303 tons, or 79 per
cent.; New Jersey, 10,492 tons, or 14 per cent.; New York, 2,585 tons, or over 3 per cent.; Connecticut, 2,116 tons,
or tnder 3 per cent.; and Ohio, Massachusetts, Illinois, and Kentucky, an aggregate of less than 1 per cent.
Pennsylvania, New Jersey, and Connecticut alse unitedly produced 4,956 tons of blister steel and miscellaneous
steel produets, of which Pennsylvania produced 78 per cent.; New Jersey, 20 per cent.; and Connecticut, 2 per cent,

BLOOMS AND BAR IRON FROM ORE,

The total production of these products in 1880, nearly all of which, however, wag in the form of blooms, was
37,633 tons, of which New York produced 84 per cent.; Missouri, 11 per cent.; Tennessee, 2 per cent.; New Jersey
and North Carolina, each over 1 per cent.; and Pennsylvania, Georgia, and Virginia, an aggregate of less than 1
per cent. Pennsylvania’s product was made in a Siemens rotator; that of North Carolina, Georgia, Virginia, and
Tennessee by the old-fashioned Catalan process; that of Missouri by the Peckham' process; while the more
considerable product of New York was almost wholly made in American bloomaries—an improvement on the
Catalan forge. The very small quantity of bar iron made from ore in 1880 was all made in Virginia, North
Carolina, Georgia, and Tennessee bloomaries. It aggregated but little over 1,000 tons.

BLOOMS FROM PIG AND SCRAP IRON.

Of 34,924 tons of blooms of this character made in 1880, Pennsylvania produced 70 per cent.; Maryland and
New Jersey, each 10 per cent.; Virginia, 7 per cent.; Georgia, over 1 per cent.; Tennessee, about 1 per cent.; and
New York and Massachusetts together, less than 1 per cent.

ALL KINDS OF RAILS.

The production of rails of all kinds in 1880 is given in the following table in connection with the states which
produced them. The tonnage of rails produced in 1880 was greater than that of any other rolled product, and was
about one-third that of pig iron.

Staten, Toonrat. | Bessemgr | Qponchosrth |Gl B
Tons. Tons. Tons. Tons.

LN L0 RN 6,000 {oconvranresne]aamrincamennnn ’ 6, 00G
Colorado 4, 500
L0 - O 8,673
TIHNOIE <o ceee venvcmeciceee e aceans 7 ! 278, 088
Indiana . er e icre it i et ia et [ 88, 600
TCATISOB ¢ ea e v erenmn cmnm e s st s s ek et nee e e SN Sa e e e s A ee e meern e ane n e e eannnnnennnnanne 13, 500
Kentueky 18, 000
Maryland tveasscovevoan 9, 280.
MABBACRIEETES + ot mteeuce cacmmm e e ot cea e m e eessarame e aea s ammmmmesneraten natann s nennane 5, 600
Missouri 5,100
New York 92,175
OO e et e b e e eemmmanaatreneancaeenay 41, 838 66,480 {.vveennanennns 108,318
By S P SO 157,218 409, 339 3,360 569, 912
TIONTICEEED - v aneeeccnms s nseuaanonnan e anensaraennseassemnn o m——————rss s aaenannatostenann s sennn . n.—n e 12,800 |eveeacneannnas 2,745 15, 545
A3 T SR 1, 500 1,500 3,000 6, 000
West Virginia - . 8,888 [oeceeracciianiennananaranes 3,338
Wisconsin ...ccoemenn.. . . 20,562 [.arseeencnnarnfsomrannennnnes 29, 552
‘Wyoming Territory 0,421 |ouenrernnrnnn mmeeraamnnns 9,421
S RO e erteraeeeeseaee s naneearacvreaaran 486, 017 741, 475 8,105 1,217,467

Pennsylvania made 47 per cent. of the total production of rails; Illinois, 23 per cent.; Ohio, 9 per cent.; New
York, 8 per cent.; Indiana, 3 per cent.; Wisconsin, 2 per cent.; Kentucky, Tennessee, and Kansas, each 1 per

cent.; and all other states and Wyoming Territory, each less than 1 per cent.
744
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LABOR.

In the following table is presented a summary of the hands employed, hours of labor required, and wages paid
in the iron and steel industries of the United States in 1880, compared as far as possible with like statistics for 1870.

Females Females Averagenum.| Average Average
United States, Malesabove | Males below above 16 below 15 Total hands | berof hours | day’s wages | day’s wages | Total amount
* 16 yoara. 16 years. enTs. SATS employed. | of labor per | for a skilled | for an ordi- | paid inwages.
years. years. week. mechanie, | narylaborer,
Grand total in 1880......oveaunan.. 133, 203 -7,%709 45 21 140,978 65 $2 50 $1 24 $55, 470,785
Grand total in 1870......cccuvanenn. 75,037 2,430 82 [iaeaaaaian, 2% 11 TN N R $40, 514, 981
Percentage of increase in1880...... 77. 62 216,46 [uvrmaremrmmos|amnncannuerans O - 36, 93
Percentage of decrease In 1880 ..uv.|iesreciiennac]ienreonninanns 45,12 [cocenmemarenuc]emmenmnmcnee o il e e e e
F:)

HANDS EMPLOYED AND WAGES PAID,

The total number of hands employed in 1880 was 140,978, Of the whole number, 133,203 were men above 16-
vears old, and 45 were women above 15 years old; 7,709 were boys below 16 years old, and 21 were girls below 15
years old. The remarkably small number of 66 women and girls employed in the manufacture of iron and steel in
1880 will not escape notice, and is exceedingly creditable to our American civilization. The comparatively small
number of boys employed is also worthy of notice.

The 140,978 persons who were employed in 1880 were paid $55,476,785 as wages, or an average of £393 51 for
the year for each person. The average daily wages of skilled labor were $2 59; of unskilled labor, $1 24. The
highest average daily wages of skilled labor were paid in Rhode Island, Colorado, and Wyoming Territory—$4;.
the lowest in North Carolina—&1 25. The highest average daily wages of unskilled labor were paid in Wyoming
Territory—$2; the next highest in Colorado and California—=81 75; the lowest in North Carolina—>54 cents. It
may be remarked of North Carolina that its iron industry in 1880 was wholly confined to the use of the primitive ore
bloomary, and that the labor employed was largely that of colored men. The average wages paid in the four grand
divisions were as follows: Eastern states—skilled, $2 70; unskilled, $1 21: southern states—skilled, $2 09;.
unskilled, $1 03: western states—skilled, $2 70; unskilled, $1 31: Pacific states and territories—skilled, $3 50;.
unskilled, 81 75.

It is necessary to explain that the figures of ¢ hands employed ¥ and “wages paid” refer to the labor directly
employed at the various iron and steel works of the country, and in the mining and other operations conducted in
direct connection with these works. They do not include the labor employed in independent and often remote
mining operations which supply our iron and steel industries with ore and coal and other raw materials. (The
statistics of these operations are being compiled by other hands.) Nor do they include any considerable part of the
labor employed in the transportation of raw materials from the sources of produetion to the places of consnmption..
If the “hands employed” and “wages paid” in these various contributory channels were added to the figures given
in our tables, the total number of persons directly supported by our iron and steel industries in 1880, and the total
amount of wages paid to them, would be largely increased and probably doubled. e

HOURS OF LABOR.

The average number of hours of labor required per week in the iron and steel works of the Uxited States in
1880 was 65. This gives a little less than 11 hours for each working day of the week. The average is high, in
consequence of the general although not universal practice of operating blast furnaces seven days in the week, and
in consequence also of the usual practice at blast furnaces, rolling mills, and steel works of working twelve-hour
turns or shifts, which practice may require the presence of the workmen for that length of time, although they
may not be, and generally are not, so long actually employed. The state which presents the highest average is
Vermont—75 hours, while the lowest average in any of the states is found in Delaware and Kansas—06 hours. A
still lower average is found in the Distriet of Columbia—54 hours.

A YEAR OF PROSPERITY.

‘The census year 1880, which it may here be stated extended from the l1st of June, 1879, to the 31st of May,
1880, was a year of exceptional prosperity for the iron and steel industries of this country., The coincidence is.
notable that it exactly covered the period which has been designated as “the boom,” during which all iron and
steel products were in such great demand by American consumers that the iron and steel works of the country
were unable to meet it. The home supply was supplemented by large importations, and even these could not be
made with sufficient rapidity to meet the urgent wants of consumers. Prices were high throughout the whole year,
but fluctuated violently. Labor was in demand, wages were promptly paid, and disputes between workingmen and
their employers were rare and unimportant. The census year 1880 will long be memorable as a year of general
prosperity for our iron and steel industries, and as one which witnessed the beginning and the end of a most
exciting epoch in their history. 745
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STATISTICS OF PRODUCTION, 1879-80.

OF THE UNITED STATES.
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MATERIALS.
{ K = P g
4 ; & 3 £ g
i g 8 3 g A
| g 4 S g Ee
k=] w S |
) L & kK "o 5 8 i ¢ © &
|z g : : . £ : £ : Z
; > S [ S A > & & & &
‘ 7,250,684 |  $33, 205,278 3,169, 149 $2, 547, 338 53,909, 828 $3, 679, 120 2,815, 182 $8, 012, 755 1, 051, 753 $2, 095, 887
142,286 138, 646 29, 902 27, 087 4,349, 338 244,080 |eennnnvennns U IS 7,000 10,500 | 1
46,147 249, 548 7,578 3,027 2,134, 162 L7 31 PO S SR vaevuanimnanes| B
61,104 97,097 5, 863 4,211 764, 340 38,838 |eencmerrrinancadenn 1,000 2,000 3
i 150, 540 924, 750 58,725 81,000 [+ vrmmersanenoesfmmreeenereenes 27,715 86,220 | 4
81, 744 218, 458 14, 600 13,205 68, 000 450 54, 100 03, 450 3]
109, 867 373, 474 40,104 36, 553 3,058, 200 141, 472 58, 215 90,490 | @
4,258 6, 387 501 3,540 211, 665 12, 700 . S 7
186, 796 465,911 51, 870 30, 938 3,708, 420 242, 856 32, 600 130, 000
21, 564 £8, 326 4,340 3,460 540, 000 54, 000 5, 500 23, 240 |.
: 201,179 1, 162, 961 B, 263 15, 231 11,878, 221 912, 882
B e K R L R I e B N L L T L L L L T SRaaw cacre rm
169, 982 772, 012 42,519 24, 704 2,160, 500 150, 000 1, 050 6,150
© 314,199 1,511, 942 115, 562 LN 4 2 N IO 225, 713 719, 676
609, 642 2,815,439 185, 850 157, 002 2,702, 687 256, 467 396, 864 1,252, 009
953, 008 5,147, 605 446, 811 450, 987 7,879, 959 484, 047 2,210 11, 710 638, 711 1,170,080 | 16
7, 846 8,788 518 9,786 371, 000 1IR3 11 SO AU JONPU RN .
? 8, 838, 455 17,720, 502 1,970,931 1,460, 928 4,908, 919 324, 757 215, 720 510,768 | 18
: 108, 658 212, 780 85, 412 20, 940 1, 084, 749 62, 229 9, 000 11,250 | 19
. 3,240 6,480 540 2,700 240, 000 14, 400 |. RO -
} 1, 050 8, 100 100 100 70, 000 5, 600 4ot
; 40,759 81, 204 6, 827 4,248 1,457, 890" 74,143 |. U -
! 184, 538 626, 758 80,156 81, 442 214, 500 11, 415 4,907 | 23
: 182, 934 1,074, 120 52, 072 59, 542 5,939, 789 47,456 | 24
............................... SRR ISR -1 1
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THE MANUFACTURE OF IRON AND STEEL.
TaBLE I—THE BLAST FURNACES

MATERIALS—~Continued. PRODUCTS
1 1] —
5 g H 8 g
.E =] g K| E
STATES AND TER. g & = B G)
RITORIES. g 2. o zd Bg 1
3 5 < | 2.8 S5 1
4 & 2E gF ™ 0 )
1 = ey = Elad =R
8 P 5 g o e ' 4 e @
= = g =4 B ] = g 2
g S 8 £ | F & g £ & £
i {3
Total .ovreceeamnnnn 2,128,255 |  $8,129, 240 854,048 |  $910, 667 $39,450 | 458,619,742 | 79,613 | $9,893,175 355, 405 $10, 080, 58t | i
S ——— i &
1 BE:TIPE:3 I RN SR (PPN 575,678 | 21, 057 521, 608 14, 087 320, 386 |.
2 471, 447 684 32,148 18, 095 612,763 | -
3 108, 750 241,796 | 6,799 146,340 |.. eelerr————— !
4 624, 480 1,762,609 foueoenoenfieniinonacca e em s ‘
5 6,143 335, 006 i 10,000 |
6 121, 690 801, 410 27, 952 17,876 422,600 |
5 T NN FUUUSURURROY [N 23, 560 50,375 |ecveeerermeulenrnrsernraranns )
8 | MarTyland o.c.veeeen .oe. 17, 600 78, 081 956, 800 53, 500 26, 304 875, 014
9 | Massachusetts -.... ....lvcviienonrccnocnvennoniensn PR 169,026 f.-ceanneliiiiieaeanen 5,140 168,760 | L
BT 163 135 S (R U ORI SO, 150 2,082,224 foucenevrnefomaceninnnan.. *118, 500 3,119,835 |
R 5 <1 1o WY PRI PRGN AUNPPI PP I IR [OOSR DI IS 4
12 | MiSSORTL cercunr vnnn.nns 110, 780 673,270 {aeeeacennneane]on DU I, 1,685,124 §ooeeme oo e 19,114 510, 000 ;
13 | New Jersey «ooeemeennn. 17, 000 108,278 {emresenannnnns RN e 2,488,670 Jooceenncnfirnnan caaeaccs|ineaanracaas]onennnoneenrans .
14! New YorKaoceuaennn.... 34, 237 182, 694 104 2,020 175 4,106, 622 4,470 203, 500 17,007 599, 344
ELR [0 420 W R i T: AN USRI FUTPRIRINY FPRPUUIPRIPUIN (IR NIRRT MESUUUTIUN SN R AT S
16 ] OBi0 cenerramannennnnn.. 418, 624 1, 601, 800 99, 669 282, 258 634 9,149,620 | 11,818 845,768 41,158 1, 033, 561
U 0) (717, RN S I S R MR 33,078 foeneerenndiieninieeat, 3,200 78, 303
18 | Pennsylvania .... ...... 1, 054, 452 3, 563, 566 156, 228 415,182 88, 500 29, 675,075 | 21,941 760, 009 12, 204 418, 685
TEnnessee . .o.oooyonn.. 74,408 182,241 Joeneerencn e oncee e rmeeneanas 489, 440 1,825 53,075 | 4,050 184,100
TOXAY ¢ o meemarn veeennnn e 23, 580 200 6, 000 1,200 30, 000
Vermonte.eaeecaieasneefsmcncenanennn. 18,800 {.eenerenifieacn i, 620 24, 800 |
Virgimda e ceeeeenennnes 8,758 205, 548 6,541 187, 025 2,818 72, 950
West Virginia.......... 120, 737 348, 047 30, 389 86,042 |+eemnneenns 1,158, 611 116 5,800 1, 200 38,400
WISCORSIN «omvevnnmanns 55, 898 335, 386 35, 697 80,120 [voevonnnnnn. 2,103,308 §. oo et 50, 662 1 601,160
LSRRI v 17 PR FRSPPRURIS IR SURUPIUY RN ISP NI SRR A RN SV
748 ) * This is principally mill cinder.
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PRODUCTS—Continued,
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1,112,735 $23, 545, 002 1, 515, 107 $35,481,081 | 718,032 |  $16, 607, 985 4,220 $146, 236 $1, 111, 559 3,781, 021 %89, 315, 560
............................. 27,212 F:3 11> (AU FUNU NN VU FOOTPRA 3,200 62,336 1,405, 356
.......................................................... 18,779 844, 011
I 16, 300 311,150 23, 099 466, 890
U USRS 38, 618 965, 450 95, 468 2,801, 850
TSR OO 17,987 450, 000 18, 237 460, 535
URSUUUS AT 30, 240 784, 800 58, 108 1,248, 652
2,015 60, 375
32,175 59, 664 1,700, 339
12, 000 9, 543 312, 810
21, 817 119, 586 3,145, 062
i 78, 237 95, 050 2, 275, 017
' 18, 084 157, 414 3,428, 747
& 172, 980 EIC TR U I 118, 840 2, 649, 453 62 1,860 118, 802 313, 368 6, 816, 241
SN PO 494,727 11,406,207 [ enveeenenioar el 1,011 32, 675 120, 907 548, 712 13, 038,193
TR ORI IR ISR SO NP SO PO PN 3,200 78, 893
816, 409 17, 661, 706 1673, 836 16,735,001 | 403,704 9,288, 958 2,217 75,579 633, 722 1,930, 311 45,578, 760
[ USRI 2 41,258 7 307 OO S 140 ;6,000 15, 090 47,873 840, 022
..................................................................................................... SUSTUTUNN IS 1,400 38, 000
| 620 24, 800
166, 520 11,000 17, 906 440, 695
1,568, 864 8, 800 80, 050 1,631, 096
2,200 118, 282 3,295, 835

© 00 =1 O WL D

F R I ST T B et T e o R T o B L R Y
O SRR C I = = < I R == R S B - I - P

*TIneludos 3,392 tons of spiegeleisen.,

tIncludes 7,000 tons of spiegeleisen.

tIncludes 2,483 tons of spiegeleisen.
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14 THE MANUFACTURE OF IRON AND STEEL.
TABLE II.——THE IRON ROLLING:

g% AVERAGRE NUMBER OF HANDS EMPLOYED, WAGES8 AND HOURS OF LABOR. E‘E

o g &g
i i P2 28 |l
g o ; g s | B £ &, g g8 |,
2 £3 g g 5 g g | 24 | BE g8 g lag [
. = 38 & g Sl P %8| #2 | B8 = E AT
STATES AND'TERRITORIES.| 2 24 < g g b B - g2 L g5 |
) =51 o @ S - » @ ~ pﬁ g B .
g | 5% 8 8 Yol E | 1R &Rl tr | 5 (&R [

s | wf 2 g B2 leg )% 2E ) gF |od
5 =2 4 3 2 z | 3 |85 | g8 g g gE |
s &2 |z | oz | &8 |:§|:F|¢ | &€ |6 | z |28
A | 4° & 5 g | & e |4 | 4 & [E%)
Total.evvrrnnrneraeeeeneennns| 324 | $80,783,169 80,183 74,422 | 5,650 | =@ 59| $330( $120 $34, 004,700 ol
N i
1] ANNDABA e eee et 2 203, 000 6 50 FT) P 60| 225 100 18, 000 8)
2 | California 1| 1,000,000 310 284 3 voernn 60 3 00 175 177,722 12 i
3| COloTAO. verurrneserennns 1 100, 000 125 125 60 400 175 7, 000 sl
4| COnDECENt «evvreemeneeees s 8 885, 000 451 433 53 3 02 126 210, 408 9!
5 | DElAWAT® cenmnn cmnenemnrnnencnes 9 1, 431, 460 867 818 56 2 49 117 344, 478 1|
6] Georgifl. veoeeeanasnaiiicanianin 2 305, 000 500 475 60 2 50 85 102, 239 12 ‘
7| TIHD0I8 cvemmneeeeen ammeerennnne 8| 2,850,620 2,408 2,187 61 3 67 125] 1,000,008 9l
8 | Indiana 8| 1,828,000 1,740 1,590 59 595 127 8W,081 n |
g | Xansas . 2 450, 000 30 570 56 3 00 125 166, 500 5 I
10 | Kentueky - 81 2,765,000 2,170 1,988 55 465 184 gos,e12) 10}
11 | Muine...... 2 300, 000 400 383 60 2 95 111 06, 544 7 :
12 | Maryland ..eeee.n 5 9, 145, 000 1,258 1,180 58 8 56 114 546, 074 1 f
13 | Massachusetts..... 22| 5751408 5, 985 5,888 58 270 191] 9,343,801 0]
14 | Michigan . —....... 2 671, 000 925 918 60 2% 19 860, 727 12 |3
16 | MISSOUT . evveenceeeeeeeeneaeais 6| 1,670,000 865 794 60 5 16 164 889, 840) 10
16| Nebraska........ ereeeeraaa—nns 1 100, 000 100 90 60 8 00 150 50, 000 10 (]
17 | New Hampshire . ...e............ 1 400, 000 250 250 60 2 25 118 100, 000 12
18 | Now Jersey...... eeresieevennune . 14 4, 000, 550 2, 820 2,763 L Y2 PR PO 57 278 122 1, 088, 875 94
19 | Now Tork .onneererenrannnnneeeees 23| 086,000 [ 5,582 4,906 Y2 PO 50 2903] 22| 1,087,818 8!
201 OhiO ceraeerriancnrvrarrenrannnna 44 9, 210, 270 10, 268 0, 572 679 |..aael.. 186 59 3 87 132 5, 030, 552 9"
21 | Pennsylvamia.........coeeee. ... 191 | 42,080, 488 34,908 32,802 | 2,580 10 6 59 303 117) wezes| 10
29 | Rhodo Jaland ...........eeeemees.. 2 550, 000 276 200 75 |eennn ceeeeen] 60 400 117 130, 969 10
23 | Tennesses ...........-.. eereeeens 4| 1,201,000 1,280 1,005 185 e e N R 324 99| 386,788 10
24 | Vermont*...oiveeneiieinninnuans (RPN PR SRR P S P T e E e [T IR B
26| VI vmeenererseeeeeeieenn, . 5 838, 000 1,184 1,084 50 foeeeeendnnn, 59 2 45 113 362, 539 8l
26 | Weat Virginif. .eer.nnensnennnons 8 2, 390, 191 8,298 2, 001 827 |rvvennnfennane. 56 462 180| 1,801,658 6
27 | WHBCOMBIN meeeeesivrenneeenns 1 700, 000 1,860 1,285 65 veeeenns T 7 365 125 647, 577 ol
28 | District of Colambin.............. 1 89, 600 18 1.3 OO R 54 2 50 162 7,508 ol
29 | Utah Territory ...... et 1 60, 000 f.nv.nn.. JURR IO, I N N USROS RN I A, N I :

30 | Wyoming Territory. ......... 1 212, 603 184 el 1., S 80 400 2 00 79, 650 9

* The rolling mill in Vermont is properly an open.hearth steel works, nnd its statistice are included in the statistice of open-hearth steel works. Tt made nus
guantity of iron rails in the census year, however, which must be classed here,
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STATISTICS OF PRODUCTION, 1879-80. 15

MILLS OF THE UNITED STATES,

MACHINES, MATRRIALS.
© ) 2
g5 | ¢ i g |5 & g :
! & E & [ E k| . 2 g
RN N 7 : o
dg 88| 8 |5 B g2 | ¢ g - = £y
Sgl3d | F |2 2| % |83 € A £ 55 g
il e - B I R R B - 5 = £ o2 !
=" . Ay S © = i
8 5 8 g g 8 88 et . o~ - o 4 :
= - = a = = o g e @ ° g @ ° @
519 | 2|55 EE || & e 05 |8 & |z E ol | §
w5 | & A (& | &a | & | & & 2 & S & (S & S = -
309 | 4,810 | 2,105 | 239 1,206 | 38,775 | 16,430 | 863, 959 | $2, 700,167 | 1, 574, 603 |$35, 898, 506 708, 534 1$20, 701, 009 | 422, 282 1§11, 180, 028 | 14, 147 $757, 704
...... 4 2 |eaanne [ 28 PR, [} SO 200 5, 000
...... 3 18 5 [ 3 A 100 250, 000 8,300 167, 000 |.
B levennn ) P, 40 . 110, 000 100 1,700
25 3 18 [ecennn .. 94 332 2, 600 118 3, 540 150 22,080 | 18,669 469, 412
83 8 2B |.eernnn. 141 3,285 20,090 12, 948 299, 795 8, 500 285,000 | 11,432 301, 322
13 1 8 22 114 780 2, 837 2, 063 83, 787 9,128 217, 943 1,335 31, 346
45 2 25 164 701 | 13,105 - 63, 470 41, 414 940,067 | 05,8069 | 3,011,040 6, 930 169, 840
55 1] 27 185 471 5, 582 57, 227 28, 251 509,050 | 490,221 | 1,672,808 | 12,000 324, 060
17 2 4 |iienn.. A5 [ P T . 20, 700 633, 000 1, 000 28, 000 ..
57 7 38 80 46| 6,070 51,671 26, 635 558,076 | 20,800 589,400 | 24,155 685,007 | 1,000 | 85,000 | 10:
15 feuavan 7 30 67 1, 097 8,973 3, 227 86,763 4, 592 127,150 2,739 72,656 |........ emameeaes| 11
52 5 25 faueaia.. 285 3,825 22, 930 26, 7656 650,586 | 10, 850 860,350 | 12,855 277, 845 250 15,000 | 12-
189 24 88 705 800 | 18,035 125,181 48,623 | 1,000,956 | 24, 855 090,584 | 44,649 | 1,177,617 687 88,700 | 13:
28 7 10 fevennn., 180 3, 0600 18, 000 8, 960 204, 000 9,119 309,165 | 15,507 517, 745 14.
28| 11 16 [eeennne. 176 873 9, 900 2,775 59,870 | 1,200 49,200 | 15,985 454, 260 .| 15,
comnrefansenaas 2 {eraes 1 22 15 Fomeineiclecmmncmtineeformnnnnnnrs|eancaancanas 400 18,000 2, 400 84, 000 | 16
T |eenrnnan 18 12 F: 2 [, b1 S ieerevnennn 3, 800 1a3, 000 2, 160 58, 800 41T
24 125 63 11 44 387 511 | 15,455 8D, 843 43, 446 922,561 | 17,389 480,905 | 21,688 596, 160 18
14 242 141 15 81 45 950 | 43, 962 160, 248 102,494 | 1,980,665 | 49, ol 1, 374,838 | 21,581 525, 804 19-
26 1659 281 82 188 420 | 2,493 | 60,791 460, 208 237,281 | 6,043,085 | 85,713 | 2,450,640 | 48,002 | 1,100,884 20:
132 | §2, 224 870 | -84 515} 1,250 | 7,180 | 178,074 | 1,460,246 881, 008 | 19, 818, 760 | 182, 229 | 5, 213,268 | 128,404 | 3, 484,705 21
s 11 32 |eeeeas 9 66 |51 SN PSRRI GRS FAPRUSpUpuR JR g PO 9,405 308, 195 22
YN 49 18 2 12 74 170 8,820 ;' 8, 750 18, 100 278,500, 11,960 308, 526 1, 700 41,974 |.o...... vemesacan} 23
...... - S5 RO (RPRRIY (MR PORRPRUON PRPRPOUNPIN RRPNPRRN NP Ppup A PRy up e (R I - 2% <1 1 75, 000 : 24
6 55 28 3 18 81 249 1, 680 11,871 11, 485 261,081 | 27,541 738, 146 ...| 2B
...... 179 ;1 N ORI 26 306 382 | 13,233 119, 682 64,740 | 1,657,571 9,124 265,128 .| 26
vesbns 30 26 1 T leernnnn- 450 fovnivieanfomaroinennas 358,400 | 35,840 967, 680 -| T
cemernrsafeanerancenan 28
......................... 20
8583, 568 |. 30
*Excluding puddling machines, and counting each t.And 1 Sellers rotary puddling machine. § And 10 Dapks puddling machines.,
double puddling furnace as two furnaces. 1And 9 Danke puddling machines, || No value attached,
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THE MANUFACTURE OF IRON AND STEEL.
TapLE IL.—THE IRON ROLLING MILLS

[SRC- IR - T RN U

o et e
[T ST T

MATERIALS—Continued.

5 4 .

2 : 3

BE 3 3 2 g
STATES AND TERRITORIES. B § E - % *§ E

e E c z :

AE " e g 3

= 2 -] : K] oy o0

2 2| 3 2 2 g 2 - z ¢

< S g S A g & g & g

Total cecaninnsvennanaanaana.| 46,861 $2, 382, 829 53, 764 $2,369, 544 | 2, 569, 756 $225, 306 528,120 $1,858,077 | 3,015,377 | $9, 047,054

AlnbAMA . vecrictnrcaerarmaans 3,000 4, 800
California.. 10, 500 78, 500
Colorado 5, 000 20, 000
Connectiont ceceeaceneiceiinnanan, RN 387 18, 545 90, 000 9,000 |.emeimeaii i eaaaaaaat 18,477 88, 085
DelaWArs couceiuarinmmimaaacnanan 416 14, 523 908 45, 543 65,139 b, 957 4,820 18,195 ‘35, 058 116, 530
(150 4241 S o e I D B EU T T T SO 17, 032 56, 338
THHN0IS o cocemmincmrerseceosancana]annacesoscs|aonsarenninnan e I T R T Lr I T T 177, 260 431,402
BETaE 13 Y SR U PRSPPI SRR DU PRSI SO SN RPN DO, 150, 097 270, 890
KADBAB cemeuncnaancneannn USRI PP A, 21,000 68, 750
Kentucky 142,375 |. 104, 848 238, 210
Maine .oeeuan 1, 520 11,173 55, 865
Maryland 283, 960 75, 860 183, 478
Magsachugetts. . oeeeesenenaoaaaaa. 87,490 141,216 662, 177
Michigon .. oo iiiriiiineciacaan IR PN R 45,214 137, 091
MiS80UTE. . ecrvauancnanonnan [ 55,402 137, 531
Nebrask ..., cecvvenvecnnrannnnas 2, 500 12, 500
New Hampshire 11, 300 73, 450
New JoT38Y «cueeeurimaunnaaomoan: 2, 800 112, 000 439, 650 40, 692 76, 560 269, 614 55,370 241,024
New York ocveeumercecrennanaann 5, 102 301,921 191 G, 306 59, 000 4, 800 11,817 32,374 224,722 677,189
OBIO - - eeeeoceeeenaeeeeecaeans 831 21,802 | 3,530 153,600 | 220,000 90,850 [+ eceenaenfenean emonans 013,105 | 1,125,822
Pennsylvanio . .ooueeeoeeiinannan 28, 845 1, 528,738 40,218 1,703, 691 827,431 77,571 803, 348 856,980 | 1,807,267 3,728, 505
REOAS TSN «eevvernanenenennnnon]onnnneenns mameacmenen 761 L3701, [N ISR SO U 10, 800 44, 896
TCODBBHOO - - e secccnrecncenat naaafscacnmssasfosnncnmmnannns 30 011 ) Ny PR p 58,730 04, 265
R 1115 T IR PRSI PRSI RPN ROPRRRBUDIIN FONIRPOUI HPVRRPOIRII I FURSPUURRREN FUPRPOIN PRI R,
Virginin 29, 202 80, T04
West Virginia coeeeeeennaniennan . 161,191 152, 418
WisConsin cuveuunaviransiniransen a3, 875 206, 9044
District.of Colnmbin . 790 2,264
Ttah Territory .. .....o..oo.o. . F N R '
Wyoming Territory 10, 499 50,000 J'

TR

%

i
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STATISTICS OF PRODUCTION, 1879-'80. 17

OF THE UNITED STATES.-Continued.

MATERIALs—Continued. PRODUCTS.
5 of
i | g
k] £ g g
E A * * o : :
g c 5 . 7 g g
& k] b - .g 5] 2 :6
4 g g ] g £ g g
< P =1 2] ] @ 8
T | g 3 ; Ty | e 'R 3 3 g ¢
g g 4 Z g o g 3 g 3 g 3 g g
= B P H & B 2] = 3] B 1] [ 2] B
14,834 | $48,580 | $1, 008,880 | $88,277,233 | 063, 211 (985,302,481 | 145, 020 | $0, 803,138 | 00,810 | $5,620,710 | 128,821 | 7,010,400 | 2,030 | 170,154
................................ 95, 400 150 10, 000 JRUURR IS NSUUSURNIE ISV NRPR B |
595,500 | 8,000 480,000 |. . 2
EEYILZIY I AR 3
612, 308 6,305 | 306,275 S ISR 4
1,214,050 | 15,660 | 980,000 |.eeeerensieernanenenan| 2,200 143, 000 140, 050 5
873,276 2,828 | 134,136 8
4,626,000 | 28,656 | 1,663 521 . . .. 7
2,057,467 | 16,008 | 798,000 { 1,700 | 100,000 |- eeees|eerenruaeiiifeeanns R IO A 8
734, 245 450 2,500 15 800 |emurnen]onns URUTR FUUUURURE SRR eveevnalisiencaaens 9
9,404,014 | 16,263 | 084,571 | 4,841 | 238,611 | 2,000 | 330,000 {.uurrrrenn-. SN (I AU 10
356,042 | 4,652 | 282,645 |veoneeiofire i 1, 600 120,000 {,...n... U [ 1
20 40 15,200 | 1,829,042 | 18,418 | 740,900 | 2,167 | 110,185 300 15, 000 3, 610 240,158 [ievvrnnearivmnnscennnn 12
8,545 | 10,410 | 588,830 | 4,879,140 | 18,855 | 077,684 | 922,007 | 1,847,053 [..iii|eeiininne. 5, 563 384,513 |,.euuennn. 13
105 588 |vemreamannns 1,188,196 | 12,605 | 672,175 14
62| 3,125 70, 000 800,301 | 5,400 [ 310,053 15
................................ 114,500 fouenmnenasforaemneaannfen 18
................................ 265,260 | 2,883 172,000 17
5661 2,680 23,200 | 2,778,000 ] 15998 | 825,027 461,000 | 20,490 | 1,276,503 1, 850 125,000 |... 18
.................... 148,514 | 5,286,650 | 00,804 | 4,786,174 { 7,015 | 472,648 | 2,467 | 150,795 1, 921 102,610 ... 19
110 235 55,883 | 13,450,088 | 115,040 | 5,086,500 | 11,651 | 676,660 | 485 35,100 1, 000 50, 000 20
0,520 | 20,484 | 519,086 | 38,879,358 | 232,800 | 12,885,625 | 74,063 | 4,450,140 | 08,808 | 3,770,321 | 110,690 | 6,735,178 21
976,847 [1eeevnenne eaens 22
7o, 215 |  a022 | 151,100 23
. 75,000 Jeeeceevan|onnrnnneannn 4
.................... 11,005 | 1,100,698 | 12,519 618, 596 25
93,000 | 9,226,014 | 4,040 | 222,520 26
............................... 1,729,274 § 81,101 | 1,806,060 27
................................ 9,264 996 9,020 23
................................................................... 20
................................ 403, 568 850 19, 250 80

; *These quantities and vilues only Include bar iron and vod iron sold in the form of bars and rods; they do not include bar iron and rod iron worked into spikes
: and othor finished forms by the same establishments, the quantities and values of which are found under the head of *other finighed products,” on page 29.

1$kelp iron is used for wrought iron tubes and pipes. These quantities and values do not include finished pipe made in the same works, which finished pipe is
embraced in ‘‘ other finlshed produncts.” ' 753
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18 : THE MANUFACTURE OF IRON AND STEEL.

TAzre IL—THE IRON ROLLING MILLS

PRODUCTS—Continued.
=]
! ] :
STATES AND TERRITORIES.| E* g i3 g ]
o E or 3 i
g A 5‘3 g i
% s =~a 4 « s e g e s
z g 2 g 2 £ 2 g 2 E
& g g 5 g g & £ g g
Total evvenneecnennenacecnes 21,884 |  $1,000,104 466,917 | $20, 978, 697 64,400 | $2,440,041 | 94,902 $8,478,842 | 89, 560 $6, 501, 208
b O IR BT RSO RN (R RN [ AVSRROY I T T A N
2 | California........... . 8, 600 VN1 PO FEPQ QRN RS (S NP PPN S
8| Colorado...coarennnncnann.s Cavaen 4, 500 225,000 [oveennniifimieniis R
4 | Connectiott coneee conin i o mee e e e e e e
5§ Delaware «oveeeevacennnen L
6 | Georgia _evev voienoninanns . 8,673 352,624 |.
7| TOUNOIB. ceemeiennniine e . . 72, 802 R - e e Y (R I
8| Indianf.caecenrerecrrornnecnnsnnas . 38, 600 1, 046, 500 |. 427,820 54 3,270
9 | Kansag cceeeveeaen... v naannas [ I . 13, 500 L[t (V] U PORRRCRIY RO PR DO SECIUIIRIRPN N |
10 | Kontucky «-evee vuu.. 18, 000 800,000 |. 364,705 | 5,375 507, 500
b6 . 131, R G SUU U QP ips R [ [N R IPRPRTSUIS MO SRS SR IRTTPSTT
12 | Maryland ccoeve cnviiiviieioneanns T . 9, 280 431,814 |. 317, 800 G, 612 426, 236
12 | Massachnsetts . .oooooveneeenn.. 50 4,000 5, 600 308,000 |- I KOS 1,879 165, 846
14 | Michigan cevvemereieciiarereisnnn. 4, 600 322,000 foee e rnv ] vanane e
15 | Missouri.ceoceeeiiiiiiiiiiiannan.,s 6,675 35 P B 1 R DO
16 | Nebraska coveeecamem oo riameennfiinasennn. cameavmacinnasfemiacriiiinnfionnnacaanionns \
17 | New Hampshire ......... - 1,820 88,440 e
18 | New Jersey-a-recesunnnss R S U
19 | New York ....... 511 41, 000 34, 305 1, 508, 839 8,510 175,500 |-crerecmniivimneimarn s N
20 | QR0 «eveurcaennnn g 1,808 91,377 41,838 1,007,244 | 5,954 224,800 | 14, 440 1,137,035 | 9,180 584, 100
21 | Pennsylvania.. 6, 026 532, 177 157,213 6, 559, 020 53,014 1,084, 755 54,174 5 249, 950 60, 510 4, 938, 708
22 | Rhode Island .. RN P PPN cens
23 | Tennessee -v... 12, 800 640, 000
24 | Vermont...evecvrrenmeaannananennn . A4 Y 1,600 60, 000
25 | Virginia ..ovviacannrinrnnna . S I P P cereana
26 | West Virginia coevninconanone. 3,338 147, 332
27 | Wisconsin .oocvv v e _ 29, 552 1, 418, 496
28 | District of Columbin..eecevrenneii]oveainnan. PPN B ST
29 § Utah Territory «vveennciaericrnaferseceaecfiaraceararacnsfocnnneennonelinssssnomennnns
30 { Wyoming Territory ..eeeerseenaifocnnceencsfoeinnonmann. 9,421 471, 050

*This eolumn only includes the car axles hammered in forges attached to rolling mills, and does not profess to give the total production of hammered axles in,
the country, a considerable quantity being made by forging establishments the statisties of which do not belong to iron rolling mill statisties.
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STATISTICS OF PRODUCTION, 1879-'80.

OF THE UNITED STATES-—Continued.

19

=t

PRODUCTE~—Continued.
- ¥, @ .
: : [ z £ 3 g
Q4 E B ‘H B 3 B
B i g g &g 3 g
= : 7 : i 2 0% |
o g g 53 2 g% 28 c 5
%A & 3 4 A e Sy e 8
=B g = = B cH 4.8 ° 2
58 ~ = ] =} ‘HQ ‘H'g a =
838 g © 3 g $ ® 3 B ¢ ° P o8 = b
@ g @ o o B o H o B @ S g8 3 =
g o g G g Gl g G g G g ] G s 5
= [ g [ 1 B 21 P = B [ B P H ]
04,749 | $5, 688, 863 | 96, 843 | $6, 060,484 | 48,345 | $2, 807,872 | 3,708 | $204,010 | 252, 830 ($16, 205,300 | 82,368 | 45,074,405 | $1,308,112 | 9, 853, 248 [$136, 798, 574

............ 650 47,500 | 1

..................... 14, 000 780,000 | 2

................... 4, 500 225,000 | 8

...... 16,208 | . 952,457 | 4

118, 650 33,9018 | 2,847,177 | 5

veemo s DU PUSISPRORRN IV PRI VNI PP SRR 11, 501 486,760 | 6

263, 908 823,452 oceuennn 1, 600 117,051 | 5,944,050 | 7

............ 794, 036 12 11,242 10, 500 77,880 | 4,090,808 | 8

160,800 | 80| 2500 |.oceeiiisfeeriiniaaans 19,055 | 1,004,100 | 9

7,000 |. 525, 000 05,293 | 8,807,027 | 10

81,808 |. 16, 000 8,851 522,053 | 11

3,702 241, 403 12 1,77 PR IR - 6, 500 47,609 | 2,560,051 { 12

23,410 | 1,333,015 { 3,983 220,562 | 1,047 183, 050 505, 160 109,262 | 7,778,058 | 13

[ UUUUIPUN FOUDIN SUUURITUI FUNUPUN ORORUIPRURRIN S I 1. I DUGRRRRPY AUPUORI AP DO A 23,180 | 1,446,551 | 14

........................................ 18, 000 16,508 | 1,278,513 | 16

................................ 2, 000 82,000 | 18

........ 3, 000 4,752 337,140 | 17

................................ ceemveanal 14,808 954,123 | 6,239 789, 693 17,219 06,030 | 4,556,765 | 18

117,692 | 3,077 239, 218 611 40,840 | 4,018 258, 955 115,125 108,588 | 8,097,446 | 19

470,000 | 28,149 | 1,897,875 2,834,400 | 3,708 318, 600 24, 500 272,004 | 15,247,770 | 20

8,181,423 | 64,722 | 4,077,974 4,842,470 | 34,132} 2,387,746 586,101 | 1,071,098 | 62,044,366 | 21

............ 8,184 488,040 J-vveeeennenn 8,134 468, 040 | 22

197,458 250 9,092 11, 000 26,381 | 1,232,150 | 23

..................................... 1, 500 60,000 | 24

824,320 | 15,815 049, 500 |.u.... . 35,176 | 1,086,416 | 25

.................... 240 12, 000 3, 587,182 500 30, 918 60, 668 07,407 | 4,422,936 | 26

............................ 60,653 | 3,284,556 | 27

28 1,950 feamen.. 264 10,970 | 28

..................................................... 29

B, 790 401,845 | 80

# Fish-plates, etc.

#This column only includes thoe quantity of iron hammered in forgea connected with rolling mills, there being s considerable guantivy of iron hammered in

forging establishments the statisties of which do not belong to iron rolling mill statistics.
1 The quantity of cub nails here given can he reduced to kegs (which are always 100 pounds in weight) by multiplying by 20.

§ Horse-shoes, 1ailroad spikes, wire, etc.
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20 THE MANUFACTURE OF IRON AND STEEL.

TasLE III—THE BESSEMER AND OPEN-HEARTH:

§ § AVERAGE NUMBER OF HANDS EMPLOYED, WAGES ANXD HOURS OF LAEOR, ?,E
- E_g p d 3 - 82
& z 5 by z 41 '8 @
g ER ; i . €. | s g 43
g ER L=} @ . B L] oo 5 5 a0
£ = 5| B | &8 | £ | v | 55 o8E | = |%
; R =] r =] b @
STATES. 5 g2 2 2 2 ° 85 g g2 E5 R
2 g < @ & = ~ A ]
§ 5% S 2L E el es | gE | 5| £ |E
Sy He L= I S = == o a2 =] w
s & 2 2 s 2 cE Ed '3
g - g 2 4 @ oS QE o5 £ MR
3 g A 7 - g g o 24 a< B
eg 3 @ & & B 3 cEE
g g8 £ G c g [ & & HES
& <% g = = & < - 4 & A
MOtA] o ee o e cerccaccaanraanenn 36 | $20, 975, 999 10, 835 10,213 621 1 62 $3 21 21 25 $4, 930, 349 1]
DR 670315 T:Y57 o 15101 rPMPRU oA R PR ISR AOSUUPUI FERITUNI IUURITUUEE IS I [N FT TP N I
2 | TIHDOIS - e oaeeememmceomme e reeecannae 5 2,545,000 § 2,281 2,187 64 3 51 184 1,230,086 9
8 | KontuCKY -ooceevocameriacareanennaan. 1 30, 000 15 13 60 5 00 115 1, 500 3
4 | Masgachusett8............. tessmnnanns 2 250, 000 106 105 |.......... 85 4 50 17 51, 000 12
5| MISBOUTL. o eumenmmrrcrnecarnennenn Ve 1 2, 200, 000 034 885 65 2 40 125 57,618 2
6 | New Hampshire ..c.ocoviemeeeo it 1 250, 000 40 39 54 17 125 27, 680 12
7 | New Jerseyt b R PN DTN PRI IR PO PPIIRN PUDRRRIORH PPUPRIRIPN PRI P veaenenecneneraanae P 2
B | New York...coocvmrneanns 2 2, 250, 000 1, 630 1,521 128 Jeeemana.nd 86 218 107 602, 218 12
F T4 ) 11 1o T S A 5 1, 254, 105 821 725 96 1. ... 62 3 96 1384 503, 421 10
10 | Penneylvanin ..oeveenecnnecennn. 15 11, 616, 894 4, 754 4,513 240 1 03 2 46 117 2,278, 266 12
n RhodeIal:md:...-..» ............ - 1 80,000 fouvenenuanitieainaanns Y T T RPN RPN PR [N [ R veererariens
12 | Tenneadee .. [P 1 200, 000 70 60 10 jeenennnnnn 00 2 50 100 40, 000 8
13 | Vermont...... N 1] 300, 000 .165 165 [envreenmadicanaan.s T2 385 115 48, 000 12
MATERIALS—~Continued.
o 8 -
g g4 g3
] a8 E S
E o 29 =B
: o =15 g & g 5
STATES. =8 S @5 5 8
_B:E ' @ 5 rgH = @
o s £3 & &
% B¢ A g g
Q = =l 4 53 m @
o P eg g e &
o g Srd $ EE g S 3 S $
g = B3 = gis ! g L g £
az G 2
& S &” [ & = & S = =
e 85,058 | $2,485,208 | 42,030 | $2,300,088 | 17,713 | $1,120,662 | 13,011 |  $205,074 | 90,845 | $2, 257,053
1] Comneectiont* .. .ooonverinnnniniadil i, [N SRR P [P 1,020 2000 Jeeeeie i T
2 IUNO8. e e 25, 192 i3 (1AL1 ) N PRI FORNUUGU PEURY rneermeemnaeas 2, 570 57, 820 20, 490 584, 732
8 | Kontucky -cuvvvvnnininnrinnnciii 50 O U DRV PPN S T P veemsmaccaienncanacne. .-
4 | Massachnaetta. 1,400 35, 000 15, 000 900, 000 2,420 193, 600 540 12, 140 2, 600 08, 500
5 | Missouri.... 4, 500 196, 000 700 56,000 {eneenerenieniininneno. JOU R 1,617 53,925
6 | New Hampshire. [P SR I RN P NIEUUIN FORN POV PRI 1,800 30, 000
7 | New Jerseyt.. 300 10,500 |veeeranenif e, 5,511 824,462 | e enndiien i iananaadineiienaas
8 | New York... 9, 091 194, 000 146 7, 000 450 83,000 }.evuieuina)imeeaiaanans 8, 145 122, 000
9! Ohio.coeuann 11,334 449,422 ..., g 58, 883
10 | Pennaylyanit. . ceveeeenann.. ceieeens 33, 586 932,790 | 25,493 1,273, 988 1, 880, 013
11 | Rhode Istand «cveveenvnnnennnnnn S PO PP IR PR teteemreunnans
12 | Tennesses «..ceeeeeeencnencnreenns e 200 6,000 {.oooeenne P, 2, 000
13 ) VOrmontoe.eveesemmeiavscacanaamrnanacjonnnns P P 1, 800 64,000 [oouenmeen]eoercnenaeaae] 200 500 |emann e vevee

* A orncible steel works in Connecticnt manipulates open-hearth steet.
{The only opon-hearth steel works in New Jersey is go interwoven with a erucible steel works that it is not possible to separate all the details.
{This establishment was not in operation inthe census year.
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STATISTICS OF PRODUCTION, 1879-80.

STEEL WORKS OF THE UNITED STATES.

21

e
©w

MACHINES. MATERIALS,
. m . @ & @ "
o =] @ .
g g & g 2 4 2 |
g k! § A E A A 4 8¢ g
E L E; | £ By | & ¢ | g2 | & 25
24 GE : 8% 5 z T £ ; S8 t
= &9 HE <SS . & 14 ‘B
23 &5 8g 8.8 2 § = 5 & 13 =}
S &' 83 g5 8 : g3 s 28 B
B R o'g R A H e - g Bg g
8 | =8 | % g% 3 B ZF 2 & o8 2
B a & K H a4 P . 85
=] el 2] =] g =]
= & = & b P & b= & £ & P & e
24 4,407 87 827 7 50 5,228 40 7,327 $69, 007 80,138 |  $2, 888, 510 908, 003 | $22,521, 098
........................................................... wsmevenosfronmansnasfesnsnraniani|irnnvacorasenc|vasenaencacsfcanmrurnanconcfecamnrsnnceaa|enarerrnoracann 1
6 1,201 2 240 42 12 1,302 18 86 1,260 21, 444 704,786 249, 882 5, 065,800 | 2
1 L TOUVOUPN ISR PO IR 70 1, 060 20 1, 500 125 -3,700 | 3
. 4 52 3 1 AT [eeeeanaes 10 80 75 6,700 1, 900 52,800 | 4
2 RIS IR 7 2 250 S IO U 906 31,710 7,010 237,300 | &
................... 1 ST 1N PPN ORI PRI S 18 180 480 4, 800 1,800 72,000 | 6
................... 1 1138 ORI U FESURR: NP 5 50 15 600 140 5,600 | 7
2 400 [oenerrec]oemmanns 40 10 930 7 SO ORI 7,025 192, 000 83, 565 1,950,000 | 8
2 364 10 159 9 5 45 7 2,007 16, 346 7, 629 317,133 91, 010 1,045,182 | 9
12 2,202 14 275 07 18 2,549 22 4,141 36,001 47, 554 1,581, 200 532,031 | 12,161,170 | 10
................... 1 1138 P EUUI FUNURURI IPTOIUN AU ORI RSP AN SRR SN B &
................... 2 10 1 SRR IR IR 200 1,000 90 8, 000 4,500 00, 000 | 12
................... 1 20 8 2 100 1 700 4,000 300 10, 000 1,250 37,500 | 18
MATERIALE--Continned.
© g A ]
g 2 . 2 c
g e g E j: 2
H Bes 8 o o | g
By i g 8 g g 5 =
ag 23 2 -4 g e <
B¢ - : g ¢ 5 E y
= = = g g ° =
82 ) - = S P = 4
-] 8 q 2 5] 5] o =
. ; - ; e ; 8 ; k ; . 3 5 -
Q Q @ [+ Q@
@ ] 7 2 8 = ] = 1 = = B 8 B
8 d d Gl g ] I 54 d =
& g & B & P & £ £ & & = = &
16,058 | $809, 136 250 $10,500 | 140,458 | $348,752 | 465, 055 | $1,087,781 [ 104,080 | $471,018 | 387, 552 $8,461 | 188,076 | 430, 820, 028
[SUUUUE FUPROR FUNURN INUO! NN SUSUUPURIN NSRRI PPUDUIUIPE APPURURPPSY ISPNPINNE SR 72,000 | 1
187, 408 858,126 | 85,428 216,830 | 10,000 500 20, 000 8,583,037 | 2
500 1,200 [enneueeene]oemnmnecmcncfonnnnnnnasls . B! . 1,960 | 8
10, 000 53,000 [ancronenanfoonreamcamneforarammnafonaaannnas 40, 000 1,606,020 | &
12, 536 37, 608 612,543 | 5
2, 500 186, 000 283,106 1 6
295 1,125 842,837 | 7
...................... 23,157 74, 018 2,317 11,600 { 11,718 1, 504 34, 485 2,745,102 | 8
6,216 841, 600 61,879 140,964 | 10, 801 45,574 |-oeveeeni]eniiiinnans 1, 562 8,877,822 | O
2,787 102,330 204, 465 850,606 | 55,939 105,114 | 14,836 1,357 32,020 | 18,037,662 | 10
.................. F SRR IUUUPPH ORI [UUURPORIPPY B
...................... 8,000 16, 000 500 2,500 [eacmnnceen]oaneeranann 10, 000 186,750 | 12
...................... 5,000 80,000 ocveresonrfennnnsonnas| 1,000 200 |ecoeennrnnn: 152, 100
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22 THE MANUFACTURE OF IRON AND STEEL.
Tapre IIL—THE BESSEMER AND OPEN-HEARTH STEEL WORKS OF THE UNITED STATES—Cont'd.
PRODUCTS,
& - o3 2 a ) 3
— Q I~] 3
g $ 2 3 E & £
3 =l 2 -l g = g
2 z E g & ] 95
STATES. ] R g 2. g 2. g4
g g3 g 85 g 5% g
g & 23 @ R [
2 = ] =2 2 )
5] < > =) 3 Q 5
2 “ i e i " BE
S log s | 2 5 8 || g |3 2 |2 | £ |&° 2
g | g | g 2 g G ] g Ic g G,
& = & E & (= & S g P & |8 S
Total +vesvennes 741,476 | 437,408,625 | 0,105 | $483,450 | 76,710 | $4,718,354 | 43,206 | $3, 454,321 | 40, 064 | $3,705,240 | 1,134 | $123,200 | 557 | $63, 080
1| Connecticub ........ 1,014 101, 400 1
2 | Nlinoig.cveernreean- . 2 i
3 | Kentucky vo-even--- 3 :
4 | Magsachusstts 4
5 | Missouri . cavemeennnn . R O PR, 5
8 | Now Hampahire.... 490 49, 000 [}
7 | Now Jorgoy -«u..... O ) D PGy PP PO 8,700 846, 000 7
8 | New York 57,870 | 2,480,000 ). ... foeeieeioon 27,087 [ 1,981,000 |eemmuncfmenmannnnns . 8
9| ORIO.eoeceemcmennnnn 66,480 | 8,324,000 |.o.ooofiaoinanonn 3,000 182,305 | 11,647 810,602 | 18,532 | 1,297,240 |eeuurencfiamcrennns|iionidiannnncnan o
10 | Pennsylvanin....... 400,339 | 19,173,005 | 3,360 | 151,200 | 44,800 | 2,404,059 | 24,245 | 1,972,819 | 15,400 980, 000 500 60,000 | 5657 03,0060 | 10
b O 070 T3 L 21 19 T U g O ) e e e P I ET TR R LT 11
12 | Tennesses cocceeeearlvanecccns|amanuaanaaa, 2,745 | 187,250 {cnsnaeoommarninmaefmmraamas|arecsiarnna]iamicc e famnnnsanmnen|csnsenvi]ranaaciens]ionnna|sananesan 12
18 | Vormont...oeeseeens 1, 500 112,500 | 8,000 | 185,000 |.ueveeeefurmseeeemennfoecneens|ummmecmeoneloranrons]imnenscasasalscneenncomocmnanns]venans RN b T: B
PRODUCTS—Continued. "'
L] E '3 ~ [ - .
o g g S5 2 3 !
E g & g g =1 g Bbo e g
STATES. g4 84 o 4 B | & o
A a8 28 =8 g o 42 o
g% 83 83 g9 43 52 €S, - 3
8‘3 ga [ SR ca g =1 o o
& e k= 4y a3 > m,'.a & 8 %
Bl L | 3 ; - s - g 3 g ok = i
® Ef @ 1 @ K] @ K o ﬁ'a.g : -
813 |8 4 |2 Z |8 5 | 8 4 g £ | 22| % £
&t o= B & > 3] = 3] b H = b = &
Total ceueune... 80 [$8, 800 | 1,700 [$101, 955: 1,475 [$148,144 | 11,034 51,428,300 | 20, 615 [$1, 362, 162 | 26, 794 [$2, 476, 650 $142, D40 | 983, 030 1$55, 805, 210
1 Coz.mecticut ....................................... 1,014 101,400 | 1
2 | INinois 160, 000 025 46,250 [ nevennn, 205, 318 | 12,197,380 | 2
8 | Kentueky -veoenwenfocefomamaeloommeefemmine i demmnns e oo 275 24,750 |.eunno. .. 275 24,760 | 3
£ | Mageaehusos. ool oo foones e mcenfnec e 2,302 ) 284,800 oo 2,700 | 18,000 |.........| 22,842.( 2 178,860 | 4
5 | Missourl...newanenn. 550,000 1...ouei]emmmacnnnn, . 10, 200 007,000 | 5
6| Now Hampshire .. -[cccaeefeeraeivmmonesfeamercass]ammenafocciaaaad] 1,276 1 187,600 foeuvreedeeeeennnnn. 1,460 233, 600 |... 8, 220 470,200 | O
T NeW Jersoy «ooeenofonaodeaaon e e e 1,008 | 180,480 5,308 534,480 | 7
8 he.w 40) - R PRI P RAY (RIS P 430 | 45,000 feeuernni]ienoneanan, 1,202 130,000 1. oeennfeanennnanas 95,086 | 87,1065 | 4,802,036 ; 8
D | Ohio.evececccuan s 80 | 8,800 650 | 64,055 [ieneuefmannan-. 5,176 662,840 [ eiacii)ieeniiaaann 3,410 242, 218 8,747 | 108,976 | G, 596G, 797 | O |
10 | Penmsylvanin . .o.ooufooeo oo, 1,050 | 127,000 | 1,045 | 108,144 | 2,280 203,200 | 12, 918 578,162 | 16,326 | 1,551,402 | 44,157 | 681, 881 | 27, 647, 508 | 10 i
11 | Rhode Taland . .ooeferernsfernnnn. SO (PRSI FN ISR FOU) PUVURNUU SR R AR RS S U IR AR 1
R 6ok T T SRR RN RN R RN U NS RUUURE IR OSSO (R PR, [N PURIPRIN S AL 713 187,250 {12
13 | Vermont..eoovean oo oeeniccn s eei e, SO R SR PO B B 4,500 807,500 | 13

i




STATISTICS OF PRODUCTION, 1879-'80.

TABLE IV.—THE CRUCIBLE AND MISCELLANEOUS STEEL WORKS OF THE UNITED STATES.

E;%; AVERAGE NUMDWS oF HANDS BM- | wacrs AND HOURS OF LATOR. g:":; MACKEINES.
@ B
. L k) @ 7] ® 0 4 &0 4
4| 8% Sl | 8 g TR E g 18 |4 23
] 2 o & B & -GE Lo b1 E ;"‘} <
@ 3 P . ] = L1 S o = = 8.3
g R 3 . . H S ., S bty g, < = . 5 o g , 2
2 a8 ® ] g g |o4] 88 | 88 g [HE |8 g S | B | w g 22
H <A S 5 5 R h=k = e o &, o 8, =1 = tn . Q 5] = "o
STATES. g EE '-g( 2 2 5 | gk Eg ‘;ﬁ gh C'Ebn ag Z 5 %;3) 5 E =g
> =] =] o o R @ — Pz o < =1 =3 ‘8 29
7] a 53 - = 4 o | Fg kS pa-] ¢.8 ] 3 3 H = SE
o °3 » © b @ ol T 3] b ] | P ~ @ & o ga
k) "SE i E 2 | Eg "5‘.3 r‘é’;a EE “a‘r% ] k> “é‘zg g k- E,E
by =P k| o g B lae| &2 | S8 Ek gh 18 & g |4 g & 8
i | 3 e lrlglr || ekl e glE s | E
sl 2 | 3 |5 |E2 2 | t g ek
5| 3% H - g | & <4 |« < = z & | & molm | & & | A
Total ........| 37 [$10, 665, 547 5,196 5,010 185 1 68| $3 06| %1 39 | $2, 045,530 8| 42| 2601 840 87 86 70 445
Connecticut ..... 3 500, 000 95 .9 4. 58 3138 188 64, 747 1 1 174 7 1 5 8 14
Tilinois .. veecus 1 60, 000 6 6 b5 3 60 1 60 3, 000 (] 2 15 |ecaanans vammma|eenen 2 1%
Kentueky ceew--e 1 17, 000 20 20 60 2 b)- 126 8, 000 51 ... 10 ) RN AP SR S 2
Muryland*....... 1 0 e e LT T ey Ppap O PR RSN I 24 b R PO PR 2 4
Massachusebts ... 1 50, 000 25 25 60 2 50 150 5, 684 4]..... 28 [ 3 P 1 1 2%
New Fersey.--.... 51 1,200,000 875 675 60 263 142 326, 247 12 §...-- 072 54 8 13 31 46
Noew York....... 3 825, 000 255 240 58 3 58 125 05, 864 9 2 104 17 {aeeees 5 16 16
{81157 SRR 2 40, 000 40 L (U P RN 60 3 50 150 5, 940 4 Len.. 56 I 35 (PR . 3 5
Pennsylvania....| 20| 7,843,547 4,080 3,013 166 1 64 3 16 134 [ 2 448367 11 ] 37| %608 253 48 62 107 854
MATERTALS,
© -] ~ g
'g g g g
) = = -
STATES . . % EL A 2 g
g § g 3 gg 53 Y o g
3 A .g 2 23 g2 E=} 5 = g R
g (3 . it B3 He £ g4 G
A E 3 c 2 A% & o k
o A .| % ol os co| e ;| 8® ; |8 , | @ s || s
@ o @ @G Q ] @ Q < @
0 [ w = o = o = w0 o o0 P ] =] o =] - =
g o] = =3 =) — =] =t =4 = =] e =] =3 g ] g ]
g | F | = £ g | £ | & £ | & £ |8 & g S & a |
Total .vvueens 2,128 1410, 715 |17, 226 |$580, 658 | 1, 052 |$77, 506 |19, 726 |$746, 661 [ 13,211 4031, 300 | 2,400 [$157, 000 | 10, 410 |$855, 170 (186, 496 |$008, 407 |60, 594 |$5, 612
Connecticut ..... 1,008 | 48,020 400 | 80,000 |.......ficaiiiane 565 | 89,280 250 | 12,500 | 1,050 110
Tllinois .. 100 | 3,600 {reaaeonfomnnnnn O P O PO | CLETTT TS PR TR PPPELE
Kentueky 25 T50 Jeeanmoni]eoman PR PRI PPN R JRRDUIVIPN PRORIIOUS PP (PN
Maryland ... .... PPN RN EPR [ I PPN S RN PR PN SR SR -
Massnchusetts. .. [..ooee formeien fomnaafoaeanann [P P 100 | 3,239 B0 | 4,250 loaoiiliinanaas O P S P [ PP
New Jersey....-. 240 | 1,600 | 2,000 { 90,000 205 | 8,100 | 8,262 | 147,818 | 1,201 | 72,050 | 1,500 91, 000 065 | 79,057 | 2,855 | 181,740 | 6,412 | 1,007
Now York.ueeunfonsaeusfees O DU heeibamen 100 | 4,000 | 1,062 [ 43,420 |... DRI PR PR 1, 257 | 119, 000 185 | 11,525 | 1, 000 155
F 01347 JUNPURSPIPIN PRI FINUNIN DUIPIIN FORN 20 150 474 | 11,830 |- 1 SRR P [ 80 6,400 |.... rolecennumnn €00 65
Pennsylvania ....| 1,868 | 18,015 ;15,101 | 489,603 | 1, 367 | 55,006 |18, 005 | 488,583 | 11,560 825, 000 000 | 66,000 | 7,643 | 611,430 |18, 706 | 702, 642 |51, 532 4,275
MATERIALS—Continued. PRODUCTS.
. R Py . N
‘ 3 c - I - £8 5| £
E : 7 2 8 | £ .2 ¢
5] o L] 2 B4
STATES. | % g £ B Bl 2 gw | B 5
3 g B g 7| 33 B Rl g =
g 2 g 8 % = | 2% 5 52 | o 3
= B A = P ° g b1 L 5] P4
] a8 8 s Gl 2 s > cuw| & c
o ” o “ g E 3 o . %84 B 5
s | 5 |2 | 2|z | 2|82 B 7 | ¢ |a| & [25813 | %
E | @ g e E | § |B| 4| = £ |8 l 8| § |H99d| 2 2
H B = B = B H| P b & = B 3 b B H B .
Total ........ 40,302 8108, 293 | 224, 657 [$375, 470 | 92,701 (69, 094 | S0 [§3,100 [$108, 715 85, 000, 338 |70, 310 $10, 015, 511 |4, 960 5628, 954 |$25, 793 75, 276 1#10, 070, 268
‘Connecticut ..... 6,020 | 82,600 2,890 | 12,740 f.ooioi|eeensn. P DUURRI PO 184,850 | 1,981 284, 330 84 12,600 | 8,000 ; 2,085 209, 930
Illinois cuvcann.. PYORN PO PR P PP, 150 { 1,000 [oeaifemaccec]enncnans 4, 500 130 12, 000 . 12, 000
Kentucky ..--... 5,825 75 9,000 8, 000
Margland ooooooeeee oo e e
Massachusetts. .. 11,208 140 21, 893 21, 903
Néw Jeraey .....[18,600 | 71,875 | 10,510 | 48,499 360 | 1,507 {.ueufemenens 200 | 793,964 {10,189 | 1,508,850 [1, 000 | 100,000 | 4,500 |11,180 | 1,012,850
New York .co.u.. 3,512 1 15,304 7,100 | 24,340 150 900 | 20 | 2,400 | 11,381 232,425 | 2, 511 425,140 |...... esnvavenfemmnunan 2, 511 425, 140
(0113 15 S FUUPS FRS 1,100 | 2,000 |oieiemnidenmennns RN ISR FORPOR 20,435 360 35,600 {eevees|onn- PO PN ;- 35, 600
Pennsylvania.... 45,040 | 203,217 | 286,416 | 21, 631 | 56, 287 10 700 | 97,184 | 8,747,180 ‘54, 033 | 7,719,098 (8, 872 | 516,354 | 18,208 |58, BO5 | 8,253,746

10, 930

*Phis establishment was not in operation in the census year.
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24 THE MANUFACTURE OF IRON AND STEEL.

TABLE V.-—THE FORGES AND BLOOMARIES OF THE UNITED STATES.

5 E% AVERAGE NUMBER OF HANDS WAGES AND HOURS OF LABOR. E E MACHINES.
=] — Q
o =8 5 - " & —
g E a G ; [ @S [0 K8 g8 e . L
£ | 3 g E | 5 |82 | 88|84 | A% 145 |F | ¢ B
R E*‘b’ '2 & D B s “ ﬁ'g [ = =E < e Q -
2 £8 =Y = - #3 | Ex 82 |=sSElSa| 8 |8,
STATES, CO - Sl 2 % eEE | 2R el | 5 |ERS|E| G |
“ D 3 £ £ 2 | Au o) gg Eg mﬂ"@ PR B! TE
o o' & = 2 -] e § o° o 2 g °8 9 | © g3
g ‘égﬁ A G e |2 |Peg| B8 (BEg) 25 |ERC|EE| B | 5%
SEE 3 g g 589 | B5a |ExE| 9B el |8 |2
5 Hea = Ic: 8 123k F [ B Eas & 5 1 g
= - & = A& | <& |« g |= A | & |A
Total covvvennn recunnrenaraanens veeend| 118 4,395,963 2,930 2,875 61 3 621 $225| $0 07 | 8015305 8{ 4p5+ 141, 5%
{ e
Georgin..e..... eveae evenen ceernaann 3 11, 800 49 [T 1 I SO 62| 363 75 5,835 9 i 3 5
MarFIand.ceceeeieenenre e raae e eaeaen 1 60, 000 67 (il b 3 55 212 100 18,138 127 18 2 2
MassachuBetts - o vooeeoociemaaace e cenans 1 5, 000 8 ;31 PR I 60 300 12 564 4 2 1 2
B SE T 3 228, 600 165 150 15 |oeeen. 68| 250 125 60, 000 0] 27 6 2
NOW JOIS0F wennens.ns einereaaen. 7 114, 000 123 128 foeeondee veeef - B8 224 110 30, 187 7§ 28 7 43 .
NeW YOI ccceereacnnceaccnnameennnas 221 9,254,000 1,489 1,460 20 ferenne 66| 248 114 471,331 104 141 81§ 14
North Caroling ...ccoeeieversicrneannnaoe., 15 289, 460 63 1 1 PP R 7| 125 54 7,907 74 928 12 o
L)1 1< R R 1 80,000 § .ooeenfoa... [PORS FRRT PR U PO AR SRR ST 8 1 4
Pennaylvanifs. . ceeeeerecmaneeenneaaeaa, 33 | 1,158 000 660 655 [ S 62 243 111 243, 430 Of 159% 30} 188
TENREREO0 - -vvve - 20 76, 430 148 139 8 2 63| 111 60 21, 080 6y 42| 25 7
VOrmonts.ee e s ianrevensmserasiecaanennn. 2 90, 000 ] E P R 7 2 8
Virginia o.oocaeennennas eaans eeronannas 10 78, 713 87 56, 907 6] 20] 12 27
MATERTALS,
& g & A & ;
s & g | 8. g g
STATES, g £ a S i Ed =
£ o 58 83 38 28 g
. by 4y -3 =} g G 4y
e g ° 3 A g 3 8 °E| ¢ | 88 s e g
g8 g g = g = % g g% 5 g° £ ] =
: : 3 =
g S & | & [ a Fole | F|& | F |8 F
Tot] wosneriiicanciannns areareeiaaas 79,610 | $G31, 540 | 88,118 | $045, 375 | 8,033 | $215,576 | 13,014, 361 | $812, 015 | 340 |$1,220 | 1,613 [, 208 '6, 605 ‘3;31, 24t
GROTEIR .« anacmeancecne i e e, 260 1,040 |vaeneenafenmeannoin 675 | 12,150 67, 800 3,445 Cerenaen
Maryland.......... O F O RSO 3,318 65072 1,080 | 18,500 210,000 | 14,254 3, 800
Massachnsetts....... . N P P . 57 1,284 7, 000 L ] Futuyunpuy SR S, S .
B CEETTH . B ceee 8,000 | 80,000 |........ SRR R I sevemeeas| 800,000 | 70,000 |ruiuifomameee] 500 1,500 frareneliiainn..
New Jersoy ... cveemnnaeeaadd 1,040 9, 600 78 1,850 | 4,488 | 116,438 264,703 | 923,476 150
BT T 0 | .| 63,804 | 428,430 20 650 163 4,130 | 8736,670 | 531,202 {.ooo.eeunens SRR SRR SN N
North Caroling «.ocevennennn. .. [ 1,355 3,510 248, 784 8,282 |..... [ PP R . [N P
Ohio ....... . R P TP PR PP RO ITOTN IS PP FURUS R (SR IR PP I, .
Pennsylvania.............. ereremennen———- 712 8,083 | 81,265 | 802,063 | 2,480 | 02,310 | 1,850,520 | 125810 | 140 | 420 | 080 | 2,578 | 6,270 27, 282
TONNEHHOO - vverrevnmrrmmrnnnennnn eemnenaas 2,318 4,041 377 8, 540 1 10 420,100 | 12,963 |......[|..... w2200 200 fecociideann e
Vermont..ceuneoiiniiinenneeeeen e e e P P RN PO, [P DRI I R P E N
Virginit .cpeneennmnnenn., D . ..o @81 927 8,080 06,600 33 795 880,825 | 22,588 |.ueune|eeeeii oo feenee e e e .
MATERIALS—Continued. PRODUCTS,
£ 2o ™ hy | -]
£ 02 |E By 2% | % | B
. - -] S8 S 2 Bg 4y S .
STATES. = %-g pe:| =g 287 =4 g g4 e
E ‘ . g g -] =]
8 by 25 | wfs 9 SpE® | BE EE
-4 g o8 g - g pe-k $ e2Ef ot =B
Pl 08 | £ FF |EE| 2 | sEE| 5 | Eiwi| 3R | 2R
53 =
A | F | F & 34 | F | § E|ERER &
Total ceverneniiiiiiiceccannenn..] 858 $000 1 $4,150 | $2, 540,015 § 87,638 | $1,812,580 | 34,924 | $2, 129, 033 $25,761 | 72,867 | $3, 968, 074
16,635 450 27,000 {ccenaaaanann 552 a7, 200
102,726 3, 661 219, 660 [+eaaracnnn-- 3, 661 218, 660
1,834 44 2,200 {oeennenn.. . 44 2,200
151, 500 4, 000 200, 000 [eeacennnnn U PN 4,000 2060, 000
. 152, 643 523 29, 650 8, 800 177, 045 1, 500 3,820 209, 095
New York........ cremmamaas 064,421 | 81,580 | 1,469, 456 138 8,820 7,580 | 8L718 [ 1,478,350
North Carolina ..... reeeearaeraaaa. 11,792 439 41,010 fovnoiociafinenmenns 75 489 41,083
Ohio....... i remmemaeeaaaan PPRYSRPNS RN SNTY SR SRR T A U FUSUU (U B PO
Pennsylvania .ov....eoooo... vemereneenennna| 858 1, 027, 805 175 18,258 | 24,808 | 1,527,008 19,548 |- 24,578 [ 1,556,800
TEnNesses . ...vcveuenennn... .- SRR PO . 26, 654 756 48, 786 345 18, 800 1,195 § 1,10t 64,781
Vermontu e e enei it veiee oo TSRO SRR S IO FUURTN ST IR I F v aemee
Virginds .ot s 00, 005 58 6, 020 2, 582 161, 000 1,808 2, 640 158, 888
760 * And 1 Siemens rotator, 1 This establishment was not in operation in the census year.
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STATISTICS OF PRODUCTION, 1879-'80.

TABLE VI—GRAND AGGREGATE OF THE IRON AND STEEL MANUFACTURE OF THE UNITED-
STATES, BY STATES. ‘

25

é. % AVERAGE NUNBETL OF TLANDS - WAGES AND MOURS OF LABOR. éf:é 2
A E'g »n & ] 58 £l 2 5—
g <f JlE s | g |2z | 2 £ <
H ER ; glElay| % | 8, £ 2% g Z g
3| &= Toloe | & |8|8|es| 85|28 | sy |&w | % g g
STATES AND TER-| & 34 g g g | Pl LBl 92 | 22 =5 Jz& ki oy g,
RITORIES. =3 B B P B Slrldn| b 2 36 2o B = = o
3| & 8 5 18 |g|ElEAl 2B | e | 5 EE < = K
< | sE | 2 | & | 5 |2|5|%E] 52 |5 ir |42 | = = | 3
5| 4 i 2 | 2 |g|zted| g | g2 | HE |gR,| % £ g
= g 3 3 35 &
S fE |z | & |&|qElefl | 2 |eEE| 3 T | oz
a1 40 g | 2 | F |&|&l4 |4 |4 g8 (A7) & & 3
Total ......- veee+|1,005 | $230,971,884 ] 140,078 | 133,203 7,709 | 45 | 21 65| $2 69| 91 24 | $55476,785 9 1$101,271,150 | $208, 557, 6B5 | 7,285,140-
Alabama cove s neennnas 14 3, 809, 106 1,026 1,681 74 2 87 114 571,713 10 601, 073 1, 482, 856 62, 986
California e canane 1 1, 000, 000 319 284 60 3 00 175 171,722 12 5385, 500 780, 000 14, 000 -
Colorado... 1 100, 000 125 125 680 4 00 195 7, 000 4 181, 700 225, 600 4, 500~
Cuonnecticut . 19 2, 682, 000 085 663 64 2 74 127 331,184 10 { 1,341,925 1,998, 608 38, 061
Delaware. 9 1,481, 469 867 818 56 2 49 117 344, 476 11 | 1,214,030 2,847,177 33,918
14 1,135, 900 1,303 1,266 62 219 85 185, 480 1] 631, 707 990, 850 35,162
21 G, 460, 620 5, 253 4,887 866 |....].-« €3 343 127 2, 508, 718 9 | 14,077,145 20, 545, 289 417, 967
12 2, 283, 000 2,048 1,883 165 Joo.ofeend 67 321 128 864, 621 10 | 3, 203, 073 4, 551, 403 96,117
450, 000 830 570 (1410 PPN 56+ 400 125 166, 500 ] 734,245 1, 004, 100 19, 055+
29 6,403, 035 4, 085 3, 831 264 |eoaufenn 89 2 7 113 1, 344, 400 9| 3,223,799 5, 000, 029 123, 751
3 450, 000 700 683 17 e, 115} 2 47 115 141, 404 1 380, 511 583, 328 10, 866
Maryland. . coeeaemonool 23 4,062, 125 2,763 2, 836 107 ... een 72 1 90 96 905, 000 B | 2,888 574 4, 470, 050 110, 934-
Massachusetts......... 30 6,788, 408 6, 518 6, 367 126 | 21 |-« a0 27 127 2, 576, 530 9| 6,657,232 10, 288, 921 141, 321
AMichigan...... c.evvens 22 4,175, 386 3,089 3, 064 1,30 RN PO I {1} 192 125 0922, 507 10 | 3,279,420 4,591, 613 142, 716 -
Minnesobta....oeee vonns 1 150, 000 180 180 [cevennn. meerfmans 60 2 00 1 50 25, 275 [0 N [ [
Migsouri cooeneean .o, 22 9,152, 472 3,130 2,089 150 [enu]-on. [} 274 127 734,575 9 | 3,249,558 4, 060, 530 125,758
Nabraska .. .c.e aacenn 1 100, 000 100 90 100)....4... [i{} 3 00 1 50 50, 000 10 114, 500 82, 000 2, 000 -
Naw Hampshire ....... 2 650, 000 200 289 1j....0eot 57 2 00 119 127, 880 12 523, 356 807, 340 7,078
Now Jer8ey .oucueenan| 40| 9,009,050 | 4,702 | 4,711 g1|...]-..] 63| 282| 121 1808448 9| 6,556,263 | 10,841,808 | 243,860
Noew ¥ork .covoeanennan 89 21, 543, 221 11, 444 10, 697 747 |- 08 2 43 118 4, 089, 451 9 | 13,395, 220 22,219, 210 508, 300
North Caroling ..uenen. 20 758, 400 63 {778 DR P P 73 126 b4 7,907 7 11,702 41, 085 439
Ohio -.en.s 194 | 95,141,204 § 20,070 | 18,885 1,171 ....|15] ee| 28| 130| 8265070 9 |23,007,0015 | 34,018,360 | 930,141
Oregon --... . 1 100, 000 250 247 [ 28 T P 72 a3 00 180 40, 822 9 83,078 78, 303 , 200
Penosylvania . 366 | 107,304,782 57, 952 54,0637 § 3,207|12| © 66 2 82 113 25, 095, 850 0 | 92,267,080 | 145, 576G, 268 | 3, 616, 608 -
Rhode Island . 3 630, 000 216 200 {18 P T [il1} 4 00 117 130, 989 10 375, 347 488, 040 8,134
Tennessea .. 43 3, 681,776 3,077 2,758 300 | 10 {... o7 162 88 659, 778 71 1,876,059 2,274, 203 77,100
Toxas - --... 1 40, 000 140 140 ..oal P PR 60 2 00 100 27,720 ] 23, b80 36, 000 1, 400
Vermont ... 4 410, 000 161 190 | B DUPRN S 76 3 80 128 50, 035 ¥ 240, 800 392, 300 6, 620
Virginia 44 4,329, 713 2, 522 2,309 214 2 . 61 1173 89 465, 482 71 1,496,151 2, 586, 099 55, 722
West Virginia ......... 20 3,018, 618 4,181 3,780 341 |. . 66 2 26 110 1, 541, 816 71 3,484,625 G, 054, 082 147,487
Wiseonsin cooeenvannn.- 9 2, 843, 218 2,153 2,088 65 |.... [ .oy T4 2 07 110 1,004,831 106§ 8,830,667 6, 686, 391 178, 935
District of Columbin, .. 1 89, 600 13 18 fevrmea el f B4 3 50 102 7,528 4] 2, 264 10, 970 264
Utah Territoryt........ 3 150, 000 {..... F P [N DR P R P O PRI B T S S I B
Wyoming Territory ... 1 212, 608 184 174 10 f...]--- 60 400 200 79, 650 9 403, 508 401, 345 9,790
+ Repuairing. t These ostablishments were not in operation in the censna year.
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26 THE MANUFACTURE OF IRON AND STEEL.

TApLE VIL—THE GRAND AGGREGATE OF THE IRON AND STEEL MANUFACTURE OF THE
UNITED STATES, BY COUNTIES.

ALABAMA.,
F AVERACGHE NUMBER OF HANDS . £ -
g' é EMPLOYED. WAGES AND HOURS OF LABOR. dé@ g
= p=l R £
% e 2 .
. 4| EZ s 15 |8 g £5 c| g 3
=t =& o & & o od ; ] g
g 29 . gla] 8 . E e 2 2 K
g 8g ¥ G ] g8 S | 33 25 & 828 8 S e
, E | s = | g g |»iBlwe | 28 | 53 23 a & | g B
COUNTIES. 2 E3 S0 2| B |els] &E | B | g2 32 |Ew g 5 3
3 EX] g @ g e 28 | =3 I ] 58 5
s St | S| 3| % |E|BleRlEE gy | 5% |EZ K % 2
¢ sz |21 B |5 (2|85 B |95 2F |e% 2 g 5
E 502 5158 | 58 g & g ¢ 3
3 =P E Gl 2 2lgl &a i) &g ] E] 8. [ i g
21 B |3 | &8 | 2 |B|9l5 |&g°|5° | =z 88| 3 3 3
E| 8 | & 2 | 2 |EIElE |2 |& £ §£4 2 2 2
& < & 2 4 (sl < < & 2 & & &
Bibb* o oenreaneas 21 $104,000 foovnnnei|ienrenerfoamnnann JR T PO AR U SUSURURRUEE I R U S, N PO
Calhoun «oeeeenaenee 1 586, 396 538 515 b= 3 ) 66 $200| $0 90 $185, 857 12 $124, 261 $200, 504 | 13,262
<Cherokeo 5 530, 000 476 476 [oieenncn B0 2201 100 102, 525 6 88, 001 201, 938 8, 747
-Jefferson . 2| 1,233,800 200 200 eeeefees]onns g¢! 200 190 51, 257 1 214,931 516, 362 26, 052
“ShelDY eammmeaemeenaeanes 2 725, 000 262 240 22 1o fe.es 60| 258 90 172, 074 10 136,190 364, 962 13,725
TANAdeEN r e enne e eannnn 1 130, 000 150 150 faceneann 8t| 250 1o0 60, 000 9 37, 000 80, 000 8,200
CALIFORNIA.,
“San Francisco «.oeeeeses- 1| $1, 000, 000 819 284 85 {...uie. 60| $300| $L75 $177;722 13 $585, 500 $780, 000 14, 000
COLORADO.
AATAPANOB .ottt remerainas 1{ 100,000 125 { 125 {eneenne 60 $400] $175 $7, 000 4 $131, 700 $225, 000 4,500
CONNECTICUT.
T
FAITAEIA ceuorn venenenanas 3| $400,000 7L TL feenrenas 63| $300 | $132| s, a0 9 $133, 002 $214, 500 2,330
HArtford. .ovecevenensenas 4 600, 000 186 167 19 ... 60| 313| 12 84,758 11 300, 670 48, 880 6,314
Litehfield . eoeenorennnnn 81 1,207,000 139 78| 148 117 65, 974 8 471, 467 044, 911 18,779
New Haven....... 2 285, 000 106 57 204 140 93, 190 10 815, 508 471, 370 6,022
New London 2 100, 000 93 62| 813| 120 43, 513 10 119, 678 178, 037 3,718
DELAWARE,
“Neweastlo .cveveenaneen. 0 | 81,431,409 867 818 | 49 eeifeens 56| $240{ #1117 $344, 476 1 1 $1,214,050 | $2, 347,177 33,018
GEORGIA.
BATtOW eeevevacriannnes 6| $107,100 133 7% O PO N 68 | #3067 | 4098 $11, 585 5 $30, 500 $08, 040 1,980
Dads ... 1 130, 000 200 192 -3 PO U 60| 201 100 9, 000 11 173, 183 282, 150 14, 850
Fnonin . - 2 3, 800 24 24 {eueuenn. 510 175 60 |- 2, 500 11 3,000 10, 200 102
Floyd..... - 2 115, 000 100 100 {........ 69| 150 90 L3 () S P I J PR,
Fulton.... N 1 250, 000 500 415 25 fewne]enn 60 250 85 102, 289 12 373, 278 486, 760 11, 501
Polk i 2 440, 000 M4 340 4lfenn. 6| 172 88 | 56, 804 7 51, 388 143, 700 6,719
ILLINOIS.
COOK treeeccermnnnernans 11 | $3,875,000 | 2,006 | 2871 125 |eanc.eod 04 $1, 477, 503 10 | 8,000,070 | $10, 441,891
Hardin * 1 IS RS U UPUUUIN SN FOUCE NSRRI JUUY AR FUUUPRUPRPN NP RPRRINS SCPPRPPY
Jackson *. 1 170, 600 RN PR R . venamemmarenan .
Marion ... 1 100, 000 120 17 3. . 58 8 78, 812 159, 000 2,232
Saint Clair 3 450, 000 625 555 [ PO P 5 6 739, 325 1, 207, 400 26, 630
Sangamon .. 2 845, 620 800 670 130 |oonufe-nn 68 7 2, 229, 860 2, 441, 974 56, 402
25511 2! 1,000,000 712 674 ] 13 O 60 487,165 12 3,020, 678 6,205, 024 &4, 004
INDIANA.,
CHY ceveemmamcaenaee) 10 $230, 000 50 11 B4 $175 $125 16, 610 11 #09, 081 $150, 535 5,737
Dearborn . . 1 350, 000 270 295 45 [oeoifonne 60| 437! 125 100, 851 12 323, 435 558, 800 8,601
Floyd... 2 458, 000 500 470 30 [ecer]ennn 60 400] 183 180, 000 1 1,184, 880 1, 472,600 286, 803
Marion . - 2 ) 840, 000 320 320 {eennno. 55| 400 192 123, 305 10 769, 382 885, 000 19, 500
Martin... . 1 | 100, 000 213 198 15 |onfenns 80{ 150] 100 6,230 4 8,126 10, 000 500
TPutnam. .... 1) 100,000 150 125 25 [eeua]eans 60| 850 125 100, 000 11 123, 900 253, 000 4,000
Vanderburgh*........__. 1 50,000 §.oeoioifiveine i eninnes SO N SN FUURUIY UUURUURI SRS AU PRI PSPPI PP FRPRTTEL
4T P 2 355, 000 545 405 50 yole 68 332] 1925 337, 926 11 1788, 39) 1, 221, 968 30, 976
02 * These counties contain iron cstablishments, but they were not in operation iu the census year. t Repairing.
4 - #
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TssLe VIL—THE GRAND AGGREGATE OF THE IRON AND STEEL MANUFACTURE OF THE
UNITED STATES, BY COUNTIES—Continued.

KANSAS.
84 A e [ARDS WAGES AND HOURS OF LABOR. EE 7
’g'g 4 28 . to"/
21 =% s |5 | € g 58 3 L 2
I A PR R U -1 -1 I T PO IO - < - E E
= = S g 2 g8 84 25 28 BE =5 & 8 g
& = B & g =Y IR gng e pa k] @ By | =% Py
COUNTIES. = £5 = = L ojalal 58 | BE | BE 1 g 2o 3 = i
21 B | 8| 9|9 |g|e|2elan|en &2 |32 < b 5
s %E 15| E |3 |3 EE | T T £ g 3
2 87 o -2 w | S| E] 25 oEE | EE 59 28 F a E
Bl B | E | 5|5 [EIElE |2 |¢: T |E5d| 2 3 c
m | 4 = 2 | 8 |s|/] < < > & b2 & & &
SHATIOC . cre e mmemarnans 1]  $150,000 200 190 b P 60§ $3 00| $125 $6, 500 1 $59, 750 $64, 900 1,100
Wyandotte ..... ceenreans 1 800, 000 430 380 L5 N IR 52 3 00 125 160, 000 9 681, 495 939, 200 17, 955
KENTUCKY.
1 $18,000 foenevunfonnaann FRUTURN SO PO IR J PR IO U PO SR U RN
4 | 1,415 000 600 450 150 {eonidennn 63| $3 650 $114 $255, 350 10 $507, 884 $1, 074, 600 37,620
Campbell ..... 3 640, 000 760 760 |.oeenas. 64| 3881 144 305, 500 12 1, 959, 990 2, 033, 930 45,785
{Larter 3 185, 000 350 320 30 [ .nifeens 72 160 1 00 98, 000 7 60, 750 114, 000 4,000
Estill ... 2 180, 000 250 250 feeeenn.. PR IR 75 1 40 75 30, 481 12 11,924 30, 252 002
GreenuP - .c.e.. - 6| 1,203,035 000 850 50 feaufoene 78 17 108 163, 057 10 180,762 233, 60O 11,376
Jeflerson ....... 3 302, 000 7{H 468 2 |eeaddians 60 824 132 140, 187 6 305, 784 ' 5l4, 0623 7,008
Kenton «cnveseae 3 730, 000 565 533 12 1 IR I 50 4 04 130 281, 925 ki 663, 705 1, 012, 004 14, 560
Lyon .eoueucanan 2 500, 000 200 200 foeemnes 84 150 100 60, 000 9 43, 000 77, 000 2, 500
b s T . 2 100,000 {.ceoceifiaaa . PRI PN PR S, P B g O e T P
{
MAINE,
Cumberland ..... ceneenan 1 $100, 000 200 100 10 {eani]en-- 60 | $290 | $117 $51, 544 7 $241, 242 $322, 748 5,720
Piseataquis coueanecasenns 1 150, 000 300 300 |aaaenn.. 75 150 125 44, 950 7 23, 560 60, 375 2,015
Washington ...-- PSRN 1 200, 000 200 103 Tlemeelann: 60 300 104 45, 000 6 115,700 200, 205 3,182
MARYLAND.
LAlleghany coececinniinaa. 3 | $1, 650, 000 601 679 /20 PR PR 72 $£00; $123 $153, 368 1 $570, 400 $822, 000 20,311
Baltimors. .. 10| 1,082,125 § 1,408 | 1,343 65 fomas]--n- o7 105 109 582, 579 1t 1, 803, 200 2, 672, 040 | 09, 944
L0110 | P 8 560, 000 310 305 i 28 R PR 65 103 108 132, 157 10 322, 202 637, 400 9,739
Frederick.ecauinscneennnns 2 575, 000 200 200 |ceeaaaas 80 143 87 50, 000 5 112, 000 185, 00 6, 000
Harford*. cuceeesrcaneeras 1 850,000 fevnernneformmnans|oniaanns B U . O O B P I LT Rt Y
Howard* ceeooiciaiaen 1 85,000 J-coocee|inmien i RO RN SR PR e U AN PR
Prince George's........ ar 1 60, 000 190 15 [ameetenns 3 125 80 31, 300 10 47,042 86, 700 2,801
TV ashington cemeasvenauas 2 110, 000 39 [ceeennns RPN P 72 81 06 5, 686 8 24, 535 03, 950 2,009
MASSACHUSETTS.
Berkshire .oceeaaanaaa. 4 $082, 000 390 25111 RPN PR PR 60 | $188 | $133 $176, 000 7 $149, 026 $312, 810 9, 543
Bristol. e ceeeanaanaaenne B 047,000 § 1,120 1,070 511 RN S 58 220 118 367, 226 11 060, 268 1, 798, 850 28, 260
f T3 1 100, 000 30 2 [V I8 TR RN . 60 300 100 5,500 7 70, 000 108, 000 1, 700
Middlesex .. \ 1 100, 000 1007 100 [eeemecrnfmcnsfenns 59 3 00 125 64, 000 11 266, 100 460, 000 7,300
Morfoll. o cenmsamanevannnn 2 300, 000 372 358 ) T % DR RN 60 2 55 118 144, 402 10 305, 227 593, 002 9,974
Plymouth.enecsvuausenns . 9| 1,235 000 003 048 89t 61.--. 61 2 57 117 387,315 T 1, 430, 324 2,129,779 27,163
531 Vi 11) 1 S, 6| 1,024,408 1,120 1,108 12 0. 64 3 88 1060 444, 005 12 1, 552, 002 2,188, 087 27,201
Woreester cueeweueiana.. 8| 1,750,000 2,379 | 2,354 10 15 |.... 57 2 03 141 984, 001 7 1, 688, 285 2,701, 093 30,180
MICHIGAN,
Antrim .eevaeerenanvanans 1 $500, 000 $175 | $125 $08, 603 11 $100, 981 $389, T40 12,975
BenZio cereeenninannaannn 1 100, 000 200) 125 5, 000 0]
Charlevois*..... P, 1 20, 000 FUUTUR RPN RPN .
Delty enenens wermmanmrecae 1 325, 000 188 1 40 100, 000 12 192, 510 217, 630 10, 851
Haron - oo e 1 100, 000 150 125 25008 ()
Leelenasw «ceeeeenneen 1 45, 000 200] 100 cececreooaecf (B focmeoaoens D T
Marquetts cveceewennenn-- 4 880, 000 . . 1 87 142 94, 541 . 8 459, 257 633, 320 25, 547
Menomines .oueemeneennns 1 40, 000 150 150 jumnannen 77} 200 125 €0, 000 11 181, 000 270, 000 9,000
Muskegon ....... [P .- 1 150, 000 200 200 |eeeeene- 70 175 125 24, 000 8 82,017 128, 108 4,611
Schooleraft® ... coemeenns 1 168,000 fueeeureemnarnnn DURUUON PURS BUPRE TN R PPN PN e P T
Van Buren «oooeaeeeeean. 2 300, 000 451 [ B ORI RN S 70 1796 113 100, 967 12 300,348 458, 152 16, 184
Wayne ......... PO 71 1,547,880 | 1,095 | 1,088 T Hieee]anns 68 270 127 436, 986 11 1, 872, 407 2, 498, 634 03, 548
* Theas counties contain iron establishments, but they were not in operation in.the cousus year. + Repairing.
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TaBrE VIL—THE GRAND AGGREGATE OF THE IRON AND STEEL MANUFACTURE OF THE
UNITED STATES, BY COUNTIES—Continued.

MINNESOTA.
- Y, AVERAGE NUMBER OF HANDS et -
g@ EACPLOYED. WAGES AND HOURS OF LABOR. g@ E
2
. L I @ @ % & : %
£ | E3 e j 5 @ & £5 3 2 £
g1 &3 Tlog | 8 (2183488 88 as &% - g g
2 =z4 g g g |h Bl %8 | 75 | BE =8 z & A A ol
COUNTIES. = E2 = 4 - Bl LF g4 g gk g &0 = = =
3008 |5 =8 |eleldeler el == |EE = 5 K
Nt 3 @ FRE] =2 ~y 2 & tp et
« w: | e | BB |B13| G <8l EE | IF |s3 3 g 3
o = 2 =2 3 @ | m o= oF Q 8 g Pl =] ] 3
ol B~ A = = S| 81 as ! [ & Sy & = &=
2 ) P n =R = ) £ A 284 z
el 2 (203 |43 |dlB)z2 (£ |¢: £ E2d| % 2 %
b2 <= & g | 49 |8ls] < 4 & P2 & o &
SUNELOUWS - oneerermannns 1| $150,000 180 180 fornemnee 60| $2 00| $150 $25,278 8 (1) Jecereerccreno]onmmernneromcdicionniucs
MISSOURIL
Crawford vuocaseeevenenas 20 $400, 000 700 675 b3 DO R $275, 000 $510, 000 19,114
DEnt*.eveer vasmaseransse 1 99,872 Leueeree]iavennafns S
Franklin *.crcve vvernenns 1 140,000 foeeerrefenreeancficinnann
Iron *ecevcnnaaan 1! 1,500,000 Jonemnriifoaeninai]ennannnn JRTN PR SO R B O B RS PN PR
TEAFErBOM cvemnnennrnnnnnn 1 150, 000 165 150 15 feeuifennn 151, 500 200, 000 4,000
PROIPE* o cveenmaerainan 3 N1 PN SRR IR FURN SR SHUUN FPRURIOS ISR AOSUURUR: FSTOUPON MRTSPPRRTIYS FRPTTPIS TS PSSP
Saint Francois*........ . 1 208, 500 [ FURN PSRRI RSO PPN SEPRIpURIDY RSP PO PRSP e
Saint LOWS voewse aomaoeo| 10| 5,000,600 | 2,268 | 2,158 110 Jeeeidenns 67| 323! 189 616, 575 7 2,823, 058 3,050, 6530 | 102, 644
Washington *.ceeuaveannn 2 100, 000 16 4l PPN O B L 4 LERICE T EETPPLES 1 R [ [P
NEBRASKA.
Dougltss «eveeeencnmnaens 1{ 4100, 000 100 00 LT3N RN 60| $3 00| %150 $50, 000 10 $114, 500 $82, 000 2,000
NEW HAMPSHIRE.
Hillsborough «.neeveeen- 2| $850, 000 290 289 b 3 PO I 57| $200| $119 $127, 690 12 $523, 335 $807, 340 7,978 ;
NEW JERSEY. E
Cumberland ...cooomnn.e. 14  $500,000 311 311 |. 56| #200] $095 $124, 000 1 $208, 700 $441, 000 6,161 -
EBSEX. e o mvmmenaan 3 800, 000 281 281 deeen 65| 250| 148 126,144 9 471, 940 771, 078 9, 016
HudsoR...---. 5[ 1,100,000 510 408 eens 64| 25| 148 245, 634 12 1, 044, 826 1, 847, 687 33, 247 _
Mereer ..... - g 1,945,550 1,801 [ 1,361 570 259 123 518, 826 12 1,871,245 2, 340, 381 28, 315
MOTTiS .« emenvunn 418 1,140,500 474 472 2 feai]eenn 62| 259 122 111,103 7 401, 838 704, 220 22, 455
Passaio . ..oceeenan - 5 560, 000 656 656 |-cnenenn 59| =222 119 802, 060 9 519, 029 927, 803 16, 019
SUBBEX < e s eeuene-- .2 700, 000 256 249 28 PO 73] 160 108 106, 872 12 714, 515 1,180, 480 50, 825
U0 weemerenrnneanmmaas| 1 25, 000 60 57 I D 85| 800! 125 15, 000" 3 50, 750 72, 600 1,200
WATTED eemeene vreeenann 7] 2,528 000 853 828 27 ooed]oee 65| 109| 109 258, 710 8 1, 509, 480 2,107, 238 76, 622,
NEW YORK.
ADANY ceor vemmniarnnns 3 | $1, 816,067 541 526 16 [cenfonns 66| $220 | #118 $185, 957 9 $500,674 | $1, 167, 168 40, 611
CRYUER v aecnerriannns 2 120, 000 70 68 2l 68| 204 103 20, 871 12 196, 288 2685, 660 6,021
Chemung «.cammvaenen- 2 500, 000 410 404 i 2 PO T 67| 228] 100 182, 648 12 270, 541 1,124, 764 30, 053:
CHREOD o evevimecnaneanns 17| 1,400,000 f - 751 717 [: 23 VO 60| 227! 110 267,778 8 869, 076 1,202, 419 23, 634
Colnmbit . eevecconnnen. 4 887,462 186 186 |oeren.n 77| 1657 12 78, 024 7 497, 153 569, 016 80, 545
Putchess ..vemrcvrncnn-- 7| 1,446,540 409 407 2 |eeaifean] 780 18] 127 198, 003 10 876, 002 1, 328, 857 61, 637
02 4| 1,790,000 713 698 25 |ooifeen 65| 248| 119 219,278 9 635, 353 887, 012 25, 015
oL SO 13 | 3,205,000 804 804 {ouareenn 67 205( 118 274, 858 7 1,118, 007 1, 867, 756 66,725
Franklin 1 300, 000 287 287 Fervena.s 66| 250 125 114, 885 12 128, 281 213,195 4,043
Jefferaon, 2 70, 000 40 40 |occenaen 771 180| 1o0 9, 857 10 57, 338 116, 800 8,846
Kings «oeeceeeennens 1 300, 000 30 30 laaesonn 60! 500 150 10, 000 6 47, 060 185, 000 450
LOWIB covvvrecnnacnnnan, 8 105, 000 165 164 1 feed]ened 72{ 16| 107 6, 204 4 10, 015 25, 500 470
MONroe ..covsiaeesnnnnenn 1 100, 000 52 50 | P PR ] 200 112 17, 000 10 102, 560 165, 000 8, 250
New York..ovevmvaunsnn, 2 550, 000 269 264 5 vedunnd 69| 225| 180 05, 367 10 614, 008 949, 156 31,103
Niagara*. _.ooi coovnunen. 2 540,000 Joee oo e JRURN SR IS TP IR FUPUURR [P R, RN VR
L0351 U 4 673, 000 552 508 44 e 65| 373| 154 153, 748 7 874, 565 919,721 21,108
Onondaga.......oeeen, ... 51 1,308,000 735 885 50 fenif.nn 861 17| 100 271,487 11 629, 141 1,268, 852 24, 45
OTANES weccmecaoanaananns 3 767, 408 475 489 1130 P I 64! 28| 117 189, 808 1 400, 017 682, 570 27, 548
Putnam*.. ... c........, 1 86,750 B oeoen e e e e ROV IS SO APRPORRRR NEPP PP
* These counties contain iron establishments, but they were not in operation fn thé census yesr. 1 Repairing. { Watchmen.
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STATISTICS OF PRODUCTION, 1879-80.

UNITED STATES, BY COUNTIES—Continued.

NEW YOREK—Continued.
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OF THE

- AVERAGE g S ) ey
2‘3 E‘;ﬂ‘{i’gﬁ};b‘_"" BANDS WAGES AND HOURS OF LABOR. g@ E
34 = o8 £
. s @ n . . . -~
8| 2 s |z |8 g |3 2 g £
| 2z | giglE. | 5s &, B =% i Z £
B35 ; . . 09 .
S| o2 | B | g | & |2|2|c4 )88 |82| 28 |55 & £ £
_COUNTIES. = B 2 4 bols =) 5E | BE | g3 5> €5 5 = =
‘ ¥ | g% E |2 | = |2|k| 25| =8| 2% o g8 b o 3
> - g o E ol g] B | B b o B= c ] &
s | 52 | €| E | B |S|3|Ge 8|S &P | : 2 5
& 3 - 8 - 2 @ | w o3 o= o g 5 2 " ' g o)
2 83 = » Rog cbdb—‘ u.ﬁ Eng g P - 54 I3
5| 2 | E | & | % |5|5|E |E |G 3 22H| 2 3
ae = g 23 < 2 £
m| <2 | & |8 |53 |&l&|4 |« |« & & | & & &
“Rensselaor. .. .- temmraonne 4 | $4,560,000 § 4,852 8,857 495 |....)... 67 $241 | $118 #1, 657, 306 11 %4, 618, 862 $8,702, 189 177, 067
Rockland 1] 110,000 30 20 101....... 60 2 50 125 4,700 4 12,315 23, 100 275
Baint Lawrence*......... 1 15,000 §-.ccoo i feaeaaan T I I PP PR O
“Ulster ... 3 325, 000 387 867 20 [cuafenn 60 430 125 123, 418 7 151, 018 411, 265 8, 200
“Washington - .eceeeennas. 1 200, 000 46 P N O, . 971 180 113 18, 470 1 141, 504 200, 230 7,815
CVWAYNO «eeomeacennannns 1 90, 000 100 200 {oemene - 68| 103 100 . 2,703 1 5,900 8,000 445
“Weatcheater* ...... [ 1 90,000 |....... [ P RPN DN R S - g G (g
NORTH OCAROLINA,
SOatawba ..o oeeaaains 8 $13, 000 13 P [N e 72| $125| $030 $1, 500 10 $1, 680 $4, 880 61
~Chatham* ..... cemeaenan . 2 370,000 f.o-ooe e aiinnaac] e eaaan (RPN PUUIOR FRRN PRI P, (RPN S hemcsnrcaneacleceansnrasanan feeinesana
ASHerokes . «v:vveervcnnsan 4 16, 200 R 1.7 IO R
Lumberlandf. ycevueeoaool] anans 10,000 §..eneeoiloinnenns]oamaanan PR
Guilford* co.oaeeoeiiials 1 100,000 § cceve]amrncnenfrnnaeans PR P
Harnettl . ..oeveaevveninad] cennnn 10,000 §...ooolllieieia|iniaans of-sanfenn
Lineoln 72,700 5 B lesenanus RN S
“Mitchell 140, 000 12 12 eeeenens P
Mooret..... 10,000 {........ [P ORI A P
1100 o SRS 18,500 |........ PR P [P P
OHIO.
Atheny ..... tessacusennnn 1 $175, 000 215 215 84| $200 $140 $180, 000 12 $82, 000 $230, 405 8,070
Belmont . cecvenraeananna. 51 1,205,440 986 864 72 3 08 149 518, 805 11 1,458, 595 2, 385, 690 56,198
Columbianf. cenee caaenans 4 460, 000 768 708 G9 4 04 127 247, 271 8 837, 6588 1, 251, 084 44,110
CUFBNOE - e e e mameenann 10 2,830,042 | 2,000 | 2,788 o7| 288 1% 1,960, 237 9 6, 401, 506 9,435,432 | 210,854
Trie coeeeenrenvannn PRI 1 276, 000 226 220 | 48 350 -160 7,282 2 75, Q00 108, 000 2, 000
Franklin.....cocenevnann, 3 800, 000 530 504 69 268 127 177, 008 7 784, 704 1, 149, 6526 22, 803
R T 1\ C 1 150,000 foo.ooee. SO AT U FOUR SN SO SRR FUSUSUURPUR FEPU AU NSRRI RY SRR .
Hamilbon -« .eueeeeneennns 4 610, 689 60| 403! 188 163, 590 8 338, 479 596, 160 8,084
Hocking..ooevrvrannnans 6| 1,890,000 72 10 1382 135, 107 5 322, 447 401, 965 21, 415
.Jackson ....... [ e 16| 1,762,000 70 208 116 528, 520 8 607, 853 086, 003 41,086
.Jefferson .......... susnnn 7| 1,103,000 66 2790 135 203, 675 9 1, 125, 833 1, 207, 812 40, (g1
Lawrence....... araeeaans 16| 4,010,000 62 301 116 1, 045, 052 11 1, 832, 760 2, 307, 874 70,794
Lucns*...... 1 60, 000 i [N PR PR P D B R T TR TR CEPPPRTLTS
Mahoning .. 18 | 3,78L 716 67 275 127 1,826, 366 10 6, 086, 349 7, 860, 278 219, 957
Meigs.oan... 1 100, 000 o 80 4 00 125 87, 600 [} 137, 950 245, 00(° 4,675
Muskingum .. 2 400, 000 68 2 50 120 174, 894 11 520, 044 B48, 018 23,147
Puulding 3 200, 000 70 140 125 87, 000 8 88, 100 122, 000 5,000
Porry. [} 913, 6500 4 191 140 211, 427 10 438, 908 044, 275 34,834
28e10t0 taane i 10| 1,180,000 63 346 141 480, 677 7 618, 650 859, 000 16,791
51575 3 PPN 4 450, 000 60 500 115 61, 106 12 111, 3137 282, 880 2, 999
Sumanib. e evriniieas. 2 207, 000 65 29 125 123, 476 10 862, 954 603, 427 7,783
Trumbull......c..o.e.e 10| 1,830,000 a6 2 87 126 604, 228 10 1, 888, 167 2, 866, 927 78, 360
T TUBCATAWAS . e e naanann 8 627, 909 a6 174 110 42, 500 9 288, 951 890, 000 15,726
“VIDON* e e iaees 5| 610,000 i [OUUUU R I, JUSUUPCTPRURN IR AN ST PR ORI
Washington*............ 1 60,000 Joocovnnteaiains [ PR P L R R
OREGON.
»wClackamas.....ociovnnnn. 1 $100, 000 250 247 : 2 P PO 72| $300( $160 $46, 822 9 $33, 073 $78, 303 3,200

* These counties contain iron establishments, but they were not in operation in the census year.
 Those counties have capital invested by iron eatablishments, but de not contain any worka.

1 No further statistics could be procared than are hore given.
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THE MANUFACTURE OF IRON AND STEEL.

UNITED STATES, BY COUNTIES—Continted.

GRAND AGGREGATE OF THE IRON AND STEEL MANUFACTURE OF THE

PENNSYLVANIA.
P AVE“AGEEI;:[%;‘(‘)’?;}D?F HANDS WAGES AND HOURS OF LABOR. EE '§.
;g - o8 , £
=1 —_ . . I & B P o3 ] =] o
Sl Bz (% | 4 | 4 |EIELBalas 38| Zs |52 2 £ z
S Lt i} il 2 218 o a°g Zz2 88 Ay g ] 8
i Bt b g 5§ |B| R w3 | ¥8 | L =% |=A 8 B Ko
COUNTIES. =] £3 2, =4 E lala| ¥ | BE | B2 G =R = ] 5
£ 5 g 5 g ol 2% | 28 | =% 22 g b i 5!
S| 28 = | 2 |k |E12| 85| Be | BE gw | Bz s S 3
o k-5 g 2 & (w8 RE | 78 | =, g8 ‘3'§ 2 E 5,
il 2 | 2|2 2 |5zl | e| B |er.| G E 2
o5 |25 e BRI R O i . 3
] S g 7 < 2 g ] ) 3 £ 2858 ] g g
= EE 5 = G 8 5 = > > 1] BR3 S 5 1)
7 < = A A |rRim| < < < 3 % (] = &
AdEmB ™. e enrieann ceennn 1 $13,000 fFoeevvesfomannnns e B N T T [ PR POUEp R (PP
Allegheny . eeeas 56 | 82,596,364 | 10,798 | 18,845 | 1,436 |11 | 6 64 $3 15| $130] %9, 0006 803 10| $26,827,087 | $46,078,375 | 848, 140.
Armstrong - ... R 6 650, 000 445 395 50 |oeef-n- 51| 413| 128 235,000 12 236, 265 668, 513 9, 300"
BEATOT. e venrnvmmmeecenen 2 290, 000 79 76 F: T B 60| 383 127 34, D42 8 107, 868 149,101 [ 1,320..
Beford. counoaransoneann 3 678, 334 120 116 4], 72 146] 100 46, 861 12 117, 691 216, 667 10,396 .
(195 YOUNUUUN ve-e| 33 5,865,118 § 3,048 | 2,040 09 {oou]ene 68 237| 100 1,123, 046 0 5,409, 001 7,730,512 | 213, 580,
BT eevereearmns caonmnne 16| 1,796,016 | 1,200 | 1,227 03 ..ol 62| 28| 11 409,703 9 1,360, 976 2,176,362 68, 038+
Bradford..coeeeeeuaneeas 1 25, 000 40 40 |.oeoo.o. 65| 200 100 4,404 2 9,3%7 2,700 45.
BUCKS « cceamcrncnnnen 2 430, 000 878 348 30 |....0.... e8] 330 1925 124, 046 11 850, 646 058, 387 23, 605.
COAmYTIR . 2 eeancvaeanernns 4| 7,600,000 2,585 2,425 160 |....].... 64| 217{ 110| -1,217,680 12 6,848,300 | 12,672,000 | 260, 140-
COTBON ceeemrerarannnanns 3 530, 000 293 220 3l ..fne 69| 177 8 56, 437 6 507, 501 732,191 28,453,
Contro..vane mcens- weer| - 22 1,080,000 524 500 -7 D 67| 234| 118 217, 842 10 542, 345 809,126 17, 411
Chester ceneennnennreaanns 12| 2,159,000 | 1,735 | 1,054 81 ...l 70| 2281 126 812, 079 9 2, 650, 898 4,102,957 78, 363
L5775 S T 1 1 150,000 f.oooool oo s FODURPN FUI PO I PPN PR B erbeeemanas N T R, OO PRI PP
(0353170 1 & P 2 160,000 J-cvveni]amnnannnn (RN PN R N CrrrTen N meterensiannas [P P, Y PR PP
Colnmbif o eenvanen vnenns 4 575, 000 424 415 L O 6L 18| 103 158, 528 9 419,165 695, 644 29, 191;
Crawford .-... e 1 50, 000 21 L 3 60| 30| 15 10, 941 7 9,017 22, 827 427
Cumberland ......... 6 760, 000 687 865 22 (... 67| 20¢ 20 239, 624 1 414, 034 860, 400 16, 950+
Dauplint « . eeeeseneencns 16| 6,368,692 f 2,508 | 2425 F:L I T 65| 249( 110 076, 946 10 5,714, 076 8,883,800 | 223,070,
Delaware . 3 597, 505 493 485 Bloeilen. 54| 278] 129 174, 795 12 388, 666 590, 275 9,088
Erie ... 2 325, 000 235 229 6lafenns 58] 245 180 97, 309 7 308, 076 499, 186 10, 365.
Fayetto. 51 1,158,000 730 710 .= I 65| 202! 128 348, 619 5 0 480, 376 766, 831 87,108,
Frankkin. .. 6 383, 000 220 200 ..., 84] 164| 103 48,974] 10 170, 326 320, 794 8, 693
Huntingdon .. 7| 2 065916 426 419 2 O 64| -2 02 99 102, 363 11 455,400 668, 303 28, 481
Lackawanna. 4| 2,294,000§ 1,506 | 1,534 82 |.ou]enn. 64 198! 102 005, 953 11 4,792,978 5,400, 085 | 151, 273+
Lancaster. - ... 18] 2,407,500 | 1,605 | 1,401 14 4. 61| 206| 103 444, 305 8 1,757,828 2, 663, 223 87, 019+
Lawrence.--- 91 1,514,805 871 812 59 (.. ]eens 70| 25| 141 483, 076 8 2,019, 474 2, 864, 509 88, 443
Lebanon. ... 13| 1,428,628 501 488 1B 68| 214! 103 230,134 | 11 1, 250, 411 1,904, 459 73, 148+
Lehigh covveemene cammnens 9] 9,514,850 | 2,673 | 2,652 81 U 69| 28| 110 890, 926 10 5, 631, 085 8,578,871 | 824, 875.
Lycoming...coieevuvenn.. 4 170, 609 96 92 ' R 58] 163| 100 265, 700 6 47,074 104, 740 1,439
MOTCET cnvern vneenncennns 181 2,725,241 1,077 1,812 165 [....i... 69| 200| 132 806, 485 9 3, 046, 881 5,832,720 | 182 881
MARHD c oot e, 4 625, 000 324 314 10 ... 68| 213 110 140, 284 12 590, 214 990, 170 23,036,
Montgomery...ocvane....| 10| 5,245,613 2,078 | 2,027 46 |....0.. 68| 286 120 1, 301, 610 9 4, 503, 563 7,104,821 | 168, 628.
MOBtOUT -, emvmmeenearnas. 7| 1,073,632 § 1,381 | 1,236 44 1].... 68 292 101 473, 744 10 2,110,877. | 2,751,088 79,1789
NOrhampton .. eeevnen.. 10| 6,375,000} 3,220 3078 142 |- 63| 205| 118 1,207,126 1 8,221, 028 9,263,805 | 322,882
Northamberland......... 5 745, 000 513 490 23 ... 72| 228! 106 193, 949 9 446,768 724, 659 16, 899
Perry ..... veemmeaanann . 5 590, 000 463 438 25 |....f.... 61| 25| 110 174, 918 12 544, 554 788, 156 17, 689 -
Philadelphis .....eemeee.. 16| 2,099,245% 2,008 | 1,807 B AT . 63| 274{ 181 1, 045, 570 9 2, 580, 512 4, 257,179 85, 083
Schuylkill .. 14| 2,211,000 f 1,360 | 1,800 60 [.ou.f..n.. 71 22| 103 416, 910 11 1, 909, 368 2,519, 021 70, 609~
1 80, 000 40 40 {oenenn.. 77 22] 110 2, 850 2 7,001 8, 680 434
L6511 SO 1 125, 000 28 24 R T 701 100 95 7,368 10 50,303 93, 760 4,059
Westmoreland .. co....... 2 307, 000 210 198 12 [eenfenn. 72! 238| 118 180, 686 11 284, 240 582,702 18, 802
YOTK cemereen aancennras 3 225, 000 35 85 |ienene. 72| 140] 110 11, 505 8 54, 533 100, 000 4,071
RHODE ISLAND.
Providenee «oe..-ceeeeen. 31! $630,000 275 200 75 |eaeilenn. 60 | $400 | $117 $130, 969 10 $375, 847 $488, 040 8,184
TENNESSEE.,
L35 75 2 $48, 000 263 260 Joaneon.. 8 |.-- 60| $113| $0 75 $6, 205 8 $25, 825 $52, 505 1, 388
Claiborne®.............. 3 24,000 {.--.. PO eeans IR T AT S [T FSUN FONUURRURIN DY SRR & U FUR
Decatuf ....... R 1 106, 000 60 /1 (N SR 78| 100 75 10, 000 2 10, 875 22, 800 0600+
DickBOR - vavecrureaannnns 1 150, 000 150 130 15 51... 8| 100 70 40, 000 8 21, 300 70, 000 2,400 .
Greene ...... eereean 3 126, 000 4 4 learmnanileacifenn. 72 90 focannss 90 4 230 900 15.
HAMHOB «omcmemeennnnnns 6| 1,272,c00 ) 1,204 | 7,119 85 [....0..., 67| 2238| 101 399, 410 9 835, 892 1, 324, 850 35, 645..
Houstont..occemmenciuaiidoeansn 20,000 foeeeerraloenennns ORI SN FU S FUTRRTN [T S [T FEUPROPOR carrsanes
TOhDSOD - cnveen e e 16 77, 450 177 160 61 21.... 671 12 60 21, 000 7 19, 687 50, 867 §76.

760

*These connties contain iron establishyments, but they were not in operation in the census year.
1 This county has capital invested by an iron establishment, bhut does not contain nny works,
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TapLE VIL—THE GRAND AGGREGATE OF THE IRON AND STEEL MANUFACTURE O THE

UNITED STATES, BY COUNTIES-—Continued.
TENNESSELE—Continued.

ég AVERAGE NUMBER OF HANDS WAGES AND HOURS OF LABOR. EE g
| w4 e T o2 - . <
g Z& .18 18 | & & |28 g g E
3o A g | d@ =4 W, S . g . PR k] rg =]
20 B2 | % | s | ¢ |9|5| 54| 88| 8E| ag |a% : z g
2| =8 & | 8 g |2 2| vE | €2 | = =5 |&2 e =
COUNTLES. 2| & | S| 5| 2o|5|e|Er | Fs | Es | EF |EE 3 3 z
2 & - 1 =} @ 3 23 o2 K] ] o5 Gy by ©
BL0E |2 % | FlEIS| e B lEE| B |E: : 2 3
s | B2 2 |lel B eE | BEO|EE | @ 2
a2 89 2 P s (22| | g% | g% S 2gd k k 4
5| zE 2 [ 2|2 |glEle |E | & g EEE R g £
z | 48 & | g |8 |glgl4 |4 | & 7 & & &
6013 PP 1 $280, 000 226 $0 05 $78, 780 10 $142, 300 $213, 250 4,182
LaAWIence .coaevecrannean . 1 50, 000 125 85 30, 000 8 2, 831 4,720 236
Marion . 1 210, 626 148 100 61, 487 12 184, 818 305, 267 17, 858
ROUDE e emee cmmrnmennnns 2 700, 000 400 110 70, 000 12 08, 250 182, 500 12, 000
Stewart..... - 3 570, 600 321 100 27, 825 4 34,461 47, 000 1, 800
Sullivan® ... . 1 B {11 e O P P P T T P EELE T TR TS TR & PO JERN
Unicoi* ... . 1 1 e e e e L L [T e M R P, VY SR R (R .
Wayne* ....cvececaaenan 1 BT 1 R B O O R B e P LT o PR U DRy R R ) PR .
Marion --..eeivannn reennn $40, 000 140 $1 00 $27, 720 $23, 580 $36, 000 1, 400
Addison* c.oveerariennnns 1 $15, 000 O cmevmannn
Franklin...... s 1 300, 000 $227, 100 $367, 500 6, 000
Rutland - - coocecnenannn. 1 80, 000 13, 800 24, 800 620
Windsor* ...ceen.n.. e 1 65,000 [ - evmmmefemnemnaefoneemmeeforeefomedirmmmn oo b PR [ e
Aloxandiin . ccveenennnn. 1 25, 000 30 $1 25 $2, 000 $10, 200 $12, 000 200
Alleghany «.oeveacean--s 2| 1,000,000 150 90 062, 468 76,179 108, 920 8,437
Amherst. .. ociieraaa e 1 52, 000 76 80 6,500 | (1) |eerecevrmcecmar 2,000 {eceernna--
Augusta* ...l 3 405, 000 ; T3000 foueennnenn
Batht....oeaa.... wanesens 1 1L S O P D N R LT E T PR R L CEET PP RRT TR
Botetourt.....ceeeeeenen] 3| 230,000 50 82,818
2| 208,000 80 16,228
1 50, 000 120 6,000 | (B} |-e-re-cecmnnas memssansanvans|ancscanuen
8 702,000 § 1,054 330,311 1,173, 801 1, 073,016 34,046
3 4,013 3 107 674 1,688 13
1 YUK 1 RPN ISR UV FUUY FOUR SRS PRI IFURUINN IRRTORPRYRON ERPERN FRPPIR N OV
2 580, GO0 250 85 80, 000 105, 068 200, 450 5,073
Pulaski.. 2 127, 300 162 95 7,880 2, 505 6,200 50
Rockbridge®..., . 1 300, 000
Rockingham*............ 2 50, 000
11 0 U 1 400
Shenandonh. e oounnn. 6 307, 000
SIFth .o 1 25, 600
12250 YO 8 168, 000
Braxton ... 1 $48, 000 50 $0 90 $834 $3, 785 $8, 800 116
Fayette 1 250, 000 57 110 87,710 T
Tampshire. - cvoverevnen-. 1 75, 000 B 195 2,000
HoTdY «eeeeeeeneeeannnns 1 62, 000 50 80 8, 500
Eanawha* cocoeinnninnn, 1 FUNEVTIIVIN R A P A e R it LR R R R L
Marshall.....ooivienrnnn. 3 745, 101 746 126 267, 78 686, 978 1,180,114 37,700
Mnson ..... Cemmnneana. 1 75, 000 176 126 26, 445 50, 284 97, 257 1, 000
OLiD cveviecrecinnannnn . 71 2,214,425} 2,578 141 1,008, 208 2, 472, 053 4, 306, 567 84, 767
Preston .....eceereean. 3 159, 600 430 98 03, 246 75, 536 159, 400 0,107
b 1 1 250, 000 35 100 12, 000 56, 000 63, 500 4,010
*These counties cantain iron establishments, but they wero not in operation in the census year. 1 Repairing.
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‘Tapre VIL—THE GRAND AGGREGATE OF THE IRON AND STELL MANUFACTURE OF THE

UNITED STATES, BY COUNTIES—Continued. -
WISCONSIN, ’
§§ AVERAGEEILI;I;‘[SI;:;;D?F HANDS WAGES AND HOURS OF LABIR. E‘E E
[=]
TH o+ . =
. ‘B b= -3 o I} o o 3 ]
2 s a=2 e " & o - — @ +
5| 7% alel B 15,5 e |8 7 E g
281 2 ; . BBl E, | s | s Eo £ £ 3
o+ 4 E E g1 8] 8 i1 23 g5 A% & ] e
2 gs B F | B |BIRlEs | 280 88| Z2 |38 E A o
COUNTIES. 2 He ) £ R TR Fa e 2 = =
¥ 5 S % T |ElE|EE 2y = A2 % 8 3
< b o — ¥ v 1)
e sk | B0 E B |22 cE %3 S5 | 3F |« 2 2 5
bt g = g 2 z o | @ ] o 278 a H [Yaad ' | [l
2 Bg = it e |93 BE ) owE | DR < 249 ’ s ¢
o8 =] @ & B B = S8 = =3
Brown 2| ¢so0,000] aes| 425 ... cedfeen 80| s295| $130 $191, 000 1 639,810 | 1,254,000 | "85, 650
Dodgo 2| 035000 70 %0 ... vedfend B4 295! 113 9, 200 5 117, 093 81,100 4,085
Fond duLae*........... 1 75,000 fevmmemnifonecnnns P R (R
Milwankee .... 2| 1,300,000 | 1,585 | 1,470 6 j.......] ) 285 192 763, 114 1) 3,027,044 4,973,011 | 128,101 ,
Outagamis. 1 123, 218 28 é 36, 617 12 129, 720 230, 080 9,700 J
Saule, 1 30, 000 a5 5, 000 9 15, 200 - 42,200 1, 240 ‘
Washington ............. 1] 89,000 18 1: 3 I ceedend B4 8250 #2102 $7, 528 6 $2, 204 $10, 970 204
1] s10,000)...
2 140, 000
AN Cooe i 1| sz e08] 18] 174 b 1131 T 60| 400 | $2 00 $79, 650 9 $403, 568 $491, 3456 9,700

* These counties contnin iron establishments, but they were not in operation in the census year.
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PART IT.—HISTORY.

THE EARLIEST USE OF IRON.

TeEE use of iron can be traced to the earliest ages of antiquity. It was first nsed in Asia, the birthplace of
the human race, and soon after the time when ‘“men began to multiply on the face of the earth.” Tabal Cain,
who was born in the seventh generation from Adam, is described as ¢ an instructor of every artificer in brass and
jron.” The Egyptians, whose existence as a nation probably dates from the second generation after Noah, and
whose civilization is the most ancient of which we have any exact knowledge, were at an early period familiar with
the use of iron, and it seems probable that they were engaged in its manufacture. Iron tools are mentioned by
Herodotus as having been used in the construction of the pyramids. In the sepulehres af Thebes and Memphis,
cities of such great antiquity that their origin is lost, butchers are represented as using tools which archeeologists
decide to have been made of iron and steel. Iron sickles are also pictured in the tombs at Memphis, and at Thebes
various articles of iron have been found which are preserved by the New York Historical Society and are probably
three thousand years old. Xenrick, in his Ancient Egypt under the Pharaohs, is authority for the statement that
Thothmes the First, who reigned about seventeen centuries before Christ, is said, in a long inseription at Karnal,
to have received from the chiefs, tributary kings, or allied sovereigns of Lower Egypt, presents of silver and gold,
“Dars of wrought metal, and vessels of copper, and of bronze, and of iron” From the region of Memphis he
received wine, iron, lead, wrought metal, animals, ete. An expedition which the same king sent against Chadasha
returned, bringing among the spoil “iron of the mountains, 40 cubes.” Belzoni found an iron sickle under the feet
of one of the sphinxes at Karnak, which is supposed to have been placed there at least six hundred years before
Christ. A piece of iron was taken from an inner joint of the great pyramid at Gizeh in 1837. Both of these relics
are in the British Museum. The reference to iron in Denteronomy, iv. 20, apparently indicates that in the time of
Moses the Bgyptians were engaged in its manufacture, and that the Israelites, if they did not make iron for their
taskmasters, were at least familiar with the art of manufacturing it. ¢ But the Lord hath taken you, and brought
you forth out of the iron furnace, even out of Egypt.” This expression is repeated in I. Kings, viil. 51. A small
piece of very pure iron was fonnd under the Egyptian obelisk which has recently been removed to New York.

The use of iron and the art of manufacturing it were introduced into the southern and western portions of
Arabia at a very early day, and this may have been done by the Hgyptians; it is at least established that some of
their own works were located east of the Red sea. In 1873 the rnins of extensive iron works of great antiquity
and of undoubted Egyptian origin were discovered near the Wells of Moses, in the Sinaitic peninsula.

The country which lay to the south of Egypt is supposed to have produced iron in large quantities. Iron was
also known to the Chaldeans, the Babylonians, and the Assyrians, who were cotemporaries of the early Egyptians.
Some writers suppose that the Egyptians derived their supply of iron principally from these Asiatic ‘neighbors
and from the Arabians. Babylon was built about seventeen centuries before Christ, and Nineveh was of about
equal antiquity. Tron ornaments have been found in Chaldean ruins, and Chaldean inscriptions show  that
iron was known to the most ancient inhabitants of Mesopotamia. . In the ruins of Nineveh the antiquarian Layard
found many articles of iron and inscriptions referring to its use. Among the articles discoverdd by Lim were
iron scales of armor, from two to three inches in length. “Two or three baskets were filled with these relics.””
He also found ¢a perfect helmet of iron, inlaid with copper bands” In the British Museumn there are preserved
several tools of iron which were found at Nineveh by Layard, including a saw and a pick. The art of casting
bronze over iron, which has only recently been introduced into modern metallurgy, was known to the Assyrians.
At Babylon iron was used in the fortifications of the city just prior to its capture by Oyrus, in the sixth century
before Christ. In a celebrated inscription Nebuchadnezzar declares: “ With pillars and beams plated with copper
and strengthened with iron I built up its gates ? The huge stones of the bndge built by his daughter, Nitocris,
were held together by bands of iron fixed in place by molten lead.

The Book of Job, which relates to a patriarchal period between Abraham and Moses, contams frequent
refereig;es to iron, even to “bms of iron,” “barbed irons,” ¢ the iron weapon,” and “the bow of steel.” In the 28th
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34 THE MANUFACTURE OF IRON AND STEEL.

chapter and 24 verse it is declared that ‘“iron is taken out of the earth.” In the 19th chapter and 24th verse the
“jron pen,” which could be used to engrave upon a rock, is mentioned. Job is supposed to have lived in the
northern part of Arabia, in the Land of Uz, which was separated from Ur of the Chaldees, where Abraham was
born, by the Euphrates. Iron ore of remarkable richness is still found between the Euphrates and the Tigris.

Moses led the children of Israel out of Egypt fifteen or sixteen hundred years before the Christian era. In
the story of their wanderings iron is frequently mentioned. In TLeviticus, vil. 9, the frying-pan is mentioned.
‘When the Tsraelites under Moses spoiled the Midianites they took from them iron and other metals; when they
smote Og, the king of Bashan, they found with him an iron bedstead. Canaan,the Land of Promise, was described
by Moses in Deuteronomy, viii. 9, as “a land whose stones are iron.” Iron is still made in the Lebanon mountains.
In Deuteronomy, xxvil. 5, 6, and in Joshua, viii. 31, the use of iron tools in building an altar of % whole stones” to
the Lord is prohibited, which shows that, not only did the Israelites in the days of Moses have a knowledge of iron
tools that would cut stone, but that the Egyptians must have possessed the same knowledge, After the Israelites
came into possession of Canaan iron is frequently mentioned in their history, some of the earliest references being to
chariots of iron, which the Canaanites used in their wars with them, and which were probably armed with iron
seythes. Chariots of the same kind were doubtless used by the Egyptians. Frequent mentionis made of agricultural
implements and tools of iron, and of iron weapons of war. In the deccription of the armor of Goliath it is said
that ‘““his spear’s head weighed six hundred shekels of iron.” Axes and saws and harrows of iron are mentioned
in the reign of David, and axes and hammers and tools of iron in the reign of Solomon. Isaiah also speaks of
harrows of iron. Daniel says that ¢iron breaketh in pieces and subdueth all things.” When David, about a
thousand years before Christ, made preparations for the building of the temple he *prepared iron in abundance
for the nails for the doors of the gates and for the joinings;” and in his instructions to Solomon concerning it he
said that he had prepared “brass and iron without weight,” and that of gold, silver, brass, and iron. ¢ there is no
number.” '

It would appear that the Israelites in the early part of their history were not skilled in the manufacture or
manipulation of iron, but were greatly dependent upon their neighbors for ivon itself and for the skill to fashion it.
In the reign of Saul, because of the oppression of the Philistines, ¢ there was no smith found throughout all the
land of Israel; but all the Israelites went down to the Philistines to sharpen every man his share, and his coulter,
and his axe, and his mattock.” When Solomon came to build the temple he sent to Hiram, king of Tyre, for ¢a
man cunning to work in gold, and in silver, and in brass,and in iron.” The Pheenicians were celebrated as workers
in all the metals.

In Jeremiah, xv. 12, the guestion is asked by the prophet: “Shall iron break the northern iron and the steel 2
The northern iron and steel here referred to were probably products of Chalybia, a small district lying on the
southeastern shore of the Enxine, the inhabitants of which, called Chalibees or Chalybians, were famous in the
days of Asiatic pre-eminence for the fine quality of their iron and steel. Herodotus, in the fifth century before
Christ, speaks of ¢“the Chalybians, a people of ironworkers.” They are said to have invented the art of converting
iron into steel, but it is probable that, as they used magnetic sand, they made steel mainly. Latin and Greek names
for steel were derived from the name of this people. From the same source we obtain the words “chalybean” and
“ chalybeate.”

But other eastern nations doubtless made steel at as early a day as the Chalybians. In Ezekiel, xxvii, 12, the
merchants of Tarshish are said to supply Tyre with iron and other metals, and in the 19th verse of the same chapter
the merchants of Dan and Javan are said to supply its market with ¢ bright iron.” Tarshish is supposed to have
Dbeen a city in the south of Spain, and Dan and Javan were probably cities in the south of Arabia. The name
Tarshish may, however, have referred generally to the countries lying along the western coast of the Mediterranean
and beyond the Pillars of Hercules. Dan and Javan may have supplied iron made in the southern part of Arabia,
or they may have traded in the “ bright iron,” or steel, of India. The period embraced in the references quoted
from the prophet was about six hundred years before Christ. Both Tyre and Sidon traded in all the products of
the East and the West for centuries before and after Bzekiel, and iron was one of the products which they supplied
to their neighbers, the Tsraelites.

The Persians and their northern neighbors, the Medes, made iron long before the Christian era, and so did the
Parthians and other Scythian tribes. The Parthian arrow was first tipped with bronze, but afterwards with steel.
The Parthian kings are said to have engaged with pride in the forging and sharpening of arrow-heads. Iron is still
made in Persia by primitive methods. ‘ ‘

India appears to have been acquainted with the manufacture of iron and steel from a very early period. When
Alexander defeated Porus, one of the Punjaub kings, in the fourth century before the Christian era, Porus gave him
thirty pounds of Indian steel, or wootz. This steel, which is still made in India and Persia, was a true steel, and of
a quality unsurpassed even in our day. It was and still is manufactured by a process of great simplicity, similar
“to that by which crucible steel is now manufactured. Lon g prior to the Christian era, as well as for many centuries
afterwards, Damascus, the capital of Syria, manufactured its famous swords in part from Indian wootz. The people

of India further appear to have become familiar, at an early period in their history, with processes for the manufacture
770
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of iron on a large scale which have since been lost. It is circumstantially stated that a eylindrical wrought-iron
pillar is now standing at the principal gate of the ancient mosque of the Kutub, near Delhi, in India, which is
about 60 feet long, 16 inches in diameter near the base, contains about 80 cubic feet of metal, and weighs probably
over 17 tons. The immense proportions of this pillar are not more striking than its ornate finish. An inseription
in Sanserit is variously interpreted to assign its erection to the ninth or tenth century before the Christian era or
to the eaxly part of the fourth century after it. In the ruins of Indian temples there have been found wrought-iron
beams similar in size and appearance to those used in the construction of buildings at the present time. Metallurgists
are unable to understand how these large masses of iron could have been forged by a people who appear not to
have possessed any of the mechanical appliances for their manufacture which are now necessary to the production
of similar articles.

The period at which China first made iron is uncertam but great antiquity is claimed fo1 its manufacture in that
mysterions country. In a Chinese record which is supposed to have been written.two thousand years before Christ
iron is mentioned, and in other ancient Chinese writingsiron and steel are both mentioned. Pliny the Elder, writing
in the first century of the Christian era, thus speaks of the iron of China, the inhabitants of which were known in
his day as the Seres: ¢“Howbeit, as many kinds of iron as there be, none shall mateh in goodness the steel that
cometh from the Seres, for this commodity also, as hard ware as it is, they send and sell with their soft silks and fine
furs. In a second degree of goodness may be placed the Parthian iron.”

It may be assumed as susceptible of proof that the knowledge of the use of iron, if not of its manufacture, was
common to all the people of Asiaand of Northern Africa long previous to the Christian era. The Pheenicians would

-carry this knowledge to their own great colony, Carthage, which was founded in the ninth century before Christ, and

to all the colonies and nations inhabiting the shores of the Mediterranean. Phenician merchants obtained iron from
such distant countries as Morocco and Spain, and possibly even from India and China, as well as from nearer sources.
But in time the merchants of Tyre and the ¢ ships of Tarshish?” deserted the places that long had known them,
empire atter empire fell in ruins, and with the fading away of Asiatic and African civilization and magnificence the
manufacture and the use of iron in Asia and Africa ceased toadvance. Egypthas probably not made iron for nearly
three thousand years, and probably no more iron is made in all Asia to-day than was made in its berders twenty-five
centuries ago, when Babylon was ¢the glory of kingdoms, the heauty of the Chaldees’ excellency.”

THE EARLY USE OF IRON IN EUROPE.

The authentic history of the use of iron in Europe does not begin until about the period of the first Olymypiad,
corresponding to the year 776 before the Christian era, although both Grecian poetry and the traditions of the
Grecian heroic age have transmitted to us many references to iron long prior to that period. About the time of Moses
the Pheenicians are said to have introduced into Greece the art of working in iron and other metals, Minos, king of
Crete, was indebted to them for the tools which enabled hiin to build his powerful fleet. In the fifteenth century
before Christ the burning of the forests on Mount Ida, in Crete, is said to have accidentally communicated to the-
inhabitants the art of obtaining iron from native ores. This discovery enabled the Idai Dactyli, who were priests

- of Cybele, to introduce the manufacture of iron and steel into Phrygia, a Greek colony in Asia Minor. So read some

of the stories which have come down to us from the heroic age of Greece, and which, like the well-known story of
Vulean and his forges on the island of Lemuos, may be wholly fabulous; but there is nothing improbable in the
conclusion which may be derived from them, that they point to a very early use of iron by the Greeks. Krom
Pheenicia eertainly, and probably also from Egypt, they would be likely to derive a knowledge of its use in the
mechanic arts at least a thousand years before Christ. It is worthy of notice that the mythologies of both Greece
and Egypt attributed the invention of the art of manufacturing iron to the gods—a fact which of itself may be
regarded as establishing the great antiquity of the art in both countries.

The poems of Homer, who is supposed to have lived about 850 years before the Christian era, and therefore before
the era of authentic Grecian history, make frequent mention of iron, and the art of hardening and tempering steel
is fully described in the reference to the plunging of Ulysses’ firebrand into the eye of Polyphemus—az act likened
to that of the smith who “plunges the lond-hissing axe into cold water to temper it, for hence is the strength of
iron,” It would appear, however, from the offer by Achilles of ¢ a mass of iron, shapeless from the forge,” as a prize
at the funeral games of Patroclus, that iron was not abundant in Greece at the time of the Trojan war, nor in the
days of Homer himself, Troy fell in the year 1184 hefore the Christian era. The address of Achilles to the Greeks,
when offering the prize, mdwates how valuable iron was to them in the heroic age.

Stand forth, whoever will contend for this;
And if broad fields and rich be his, the mass
‘Will last him many years. The man who tends

His flocks, or guides his plow, need not be sent
To town for iron: he will have it here.

Homer mentions steel axes as valuable prizes to be contended for in the Grecian games, and he also mentions

steel weapons of war, although rarely. He speaks again of some iron as being bright and white, the mferen7c:7e1 being
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that steel is referred to. The Right Honorable William E. Gladstone, in his Homeric Synchronisms, says: “Iron is
in Homer extremely rare and precious. He mentions nothing massive that is made of this material.” Mr. Gladstone
cites a number of references in Homer to iron and steel—the arrow-head of Pandaros, the dagger of Achilles, “the
cutting tool of the chariot-maker for such fine work as shaping the felloe of the wheel,” a knife for slaying oxen, and
axes and adzes of steel. Hesiod, who is supposed to have been cotemporary with Homer, mentions iron and its .
qualities in his writings.

‘We come nextto that period of Grecian history which introduces us to historical personages and historical events.
Lycurgus, who lived about the time of the first Olympiad, required the Spartans to use iron as money; he “allowed
pothing but bars of iron to pass in exchange for every commodity” These bars, for which iron rings or quoits
were afterwards substituted, may have been made from the iron ores which were found in abundance in Laconia,
or they may have been obtained abroad; but the use of iron as a measure of value in the days of Lycurgus
indicates that this metal could not-then have been a rare commodity. If it had been a precious metal Lycurgus
would not have enforced its use as money. The iron ores of Elba were worked Ly the Greeks as early as the
year 700 before Christ. They called the island ZBthalia, “from the blazes of the iron works” The working of
the ores of this island is mentioned by Herodotus, who lived in the fifth century before Ohrist; by Diodorus, a
Sicilian historian of the first century before Christ; and by Strabo, a Greek traveler and geographer, who lived at
the beginning of the Christian era. The Phenicians made iron on the island of Eubeea at a very early day, and the
Greeks afterwards actively prosecuted the same pursuit. Strabo speaks of the mines of Euboa as being partially
exhausted in his day. In Boeotia, on the mainland of Greece, iron was also made in very early times, and probably
in other parts of the Greecian mainland and on the Grecian islands where iron ores are now found. ‘On the island
of Seriphos the ores are of the richest quality. Herodotus speaks of iron heads to lances and arrows in his day.
He also mentions a silver bowl inlaid with iron, the work of Glaucus the Chian, which Alyattes dedicated at
Delphi about the year 560 before Christ. Chalybian steel was imported into Greece in the time of Herodotus; and
in the time of Aristotle, who lived a century later, the Greeks were themselves familiar with the manufacture of
steel. Sophocles, who died in the year 406 before Christ, speaks of the tempering of iron in water. The manufacture
of swords of steel about this time received some attention in Greece, as it did elsewhere. The father of Demosthenes,
who was a manufacturer of arms, probably made. steel swords. Iron and steel weapons of war began to displace
those of bronze in most Mediterranean countries about the time of the battle of Marathon, which was fought in the
year 490 before Christ. When Xerxes invaded Greece, ten years after the battle of Marathon, the Assyrians in his
army carried wooden clubs ‘“knotted with iron.” The use of iron scythes as well as iron sickles was comnon
among the Greeks about this time. Alexander, in the fourth century before Christ, is said by Pliny to have
strengthened a bridge over the Euphrates, at Zeugma, with a chain made of links of iron. Daimachus, a writer
who was cotemporary with Alexander, enumerates four different kinds of steel and their uses—the Chalybdic,
Synopic, Lydian, and Lacedemonian. Each kind of steel was adapted to the manufactare of a particular tool.
From the Chalybdic and Synopic were made ordinary tools; from the Lacedemonian were made files, augers,
chisels, and stone-cutting implements; and from the Lydian were made swords, razors, and surgieal instruments.
The accounts left by this and other writers indicate great proficiency by the Greeks in the use of steel, and the
possession of much gkill in its manufacture. C

' A description of one of the “naval monsters” constructed by Archimedes for King Hiero, of Syracuse, about the
middle of the third century before the Christian era, shows the great extent to which the use of iron had then heen
carried by the Greeks. ¢“To each of the three masts was attached a couple of engines which darted iron bars and
masse§ of lead against the enemy. The sides of the ship bristled with iron spikes, designed to protect it against
bo?trdmg; and on all sides were likewise grapples which could be flung by machines into the galleys of the foe. . The
ship was supplied with twelve anchors, of which four were of wood and eight of iron.”

According to accepted chronology, Rome was founded in the year 753 before the Christian era. It reached
the‘culmination' of its power about the end of the first century of that era. TFrom its foundation to the beginning
of its dec].ine embraced a period of about nine hundred years. During the first part of this period Rome was
'fzwored with the experience of older nations in the use and manufacture of iron, and during the last part of
it she greatly contributed by her energy and progressive spirit to extend its use and to increase its production,
The Greeks were t_she great teachers of the Romans in all the arts, including metallurgy ; but the Etruscans, who
E(r)(‘av 11;123 neatt‘-r lxllelghbors of 1.;he R})I{lfms,. and whom they in time supplanted, also contributed greatly to their
Tyrrhen ig_f]’lo(}t ekart-s _0]11 ancient civilization. The Etruscans, however, owed their civilization in large part to the
o comme;rce :sz ;; wit tzhom the}7 coavlesced.cen.turles before Rome was founded., Etruria was largely dev_ot'ed_
colonics, T r’om aﬂr;lltl)ng he cox}nmles with wl.n(.z]% it T;raded \Yer(? Pheenicia and: Carf;hage, as well az? G_rreece and its
enjoyed-the enent op :;g c9urrl.t01rﬁles Etruscan 91V111.Z&t10{1 was 1nv1g9rated and d}\rer51ﬁed, and Rome in its early days
of the 156 and . 18 1mf1f,‘ora,t10n anq leGI:SlﬁCﬁiﬁlOll. That it early acgmred from th(? Etrusc.'fms a knoiwledge
with Greece itself Woul(;me 2 ltl()nh(?an easily be magm(:zd, and subsequent direct contact with. Grecian colonies and
alreaily stated s e cr Eax end this k.nowledge. The island of Elba lay (?ﬁ the Etrnscan coast, and, as has been

) res were extensively used by the Greeks about the time when Rome was founded. Its mines
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were also worked by the Etruscans, and its ores were smelted both on the island and on the mainland. They were
also taken to other countries to be converted into iron. After a lapse of twenty-five centuries the iron ores of this
celebrated. island are still exported, many cargoes finding their way to the United States. The Romans wonld also
obtain. iron from the islands Qf Corsica and Sardinia, but chiefly from the former. This island was oceupied by the
Ligurians and the Etruscans about the time of the founding of Rome, and by the Etruscans for centuries afterwards.
The Carthaginians succeeded the Etrnscans, and the Romans the Carthaginians. Iron was made in Corsica from
the earliest times, and is still made in small quantities. The island has given a name to the Corsican forge, which
is yet in use. A few years ago ten of these forges were in operation in Corsica, and they were probably almost
identical in character with those which were used on the island when Rome was founded.

Iron is frequently mentioned in the early history of Rome. A war between the Romans and the Etruscans,
the latter being led by their king, Porsenna, occurred in the year 507 before Christ, and among the conditions of
peace exacted by the victorious Etruscan king was one which prohibited the Romans from using iron except for
agricultural purposes. In the year 300 before Christ, when Rome was about to be ransomed from the Gauls, under
Brennus, by a large payment of gold, Camillus, the Roman dictator, demurred, and declared that Rome should be
ransored with iron and not with gold, and that his sword alone should purchase peace. Amnother notable mention
of iron in the early history of Rome occurs in the account of the defeat of the Carthaginian fleet in the first Punic
war. The consul Duilius took command of the hastily-constructed Roman fleet, and upon encountering the
Carthaginian fleet he connected his ships with those of the enemy by means of grappling-irons, through which, and
the superior prowess of the Romans, he gained for Rome, in the year 260 before Christ, her first naval trinmph.
The Etruscan town of Pupluna furnished Scipio with iron in the second Punie war, and it is stated that many
thousand tons of scoria are now lying on the beach close to its site.

Some of the swords and javelins of the Romans were made of iron or steel in the fifth century before the
Christian era, but their agricultural implements, as has been shown in the reference to Itruria, were made of iron
at an earlier period. The Roman battering-ram, which was borrowed from the Greeks, had a head of iron, and
iron rings were placed around its beam. The Romans used this engine of war at the siege of Syracuse, in the year
212 before Christ. Prior to this time iron and steel tools were in common use among the carpenters, masons,
shipwrights, and other tradesmen of Rome. At the beginning of the OChristian era iron was in general use
throughout the Roman Empire, the supply being derived from many countries which were subject to its away. In
the Acts of the Apostles, xii. 10, is a statement which indicates that iron was unsed at this period for architectural
purposes and in public works. “When they were past the first and second ward they came unto the iron gate that
leadeth unto the ecity.” Iron was, however, used especially for tools, agricultural implements, and weapons of
offense and defense. Pliny says that ““iron ores are found almost everywhere,” and that *“the processes for refining
the metal are nearly everywhere the same” It does not appear, however, that the Romans made iron at this time
either at Rome or in its immediate vicinity. Pliny remarks that “in abundance of metals of every kind Ttaly
yields to no land whatever, but all search for them has been prohibited by an ancient decree of the Senate.” This
prohibition probably applied only to the territory surrounding Rome. Vestiges of iron used by the Romans in the
first century after Christ have been found in the ruins of the Coliseum, which was built by the cmperor Vespasian.
This iron was used as clamps to bind together the stones of that remarkable structure. Iron has also been found
in the ruins of Pompeii, which was destroyed about the time the Coliseum was built.

In the northern part of Italy, just south of the Alps, corresponding to Piedmont and Lombardy of the present
day, iron was made by the Romans in the first and second centuries before the Christian era. Pliny speaks of the
excellence of the water at Comum, now Como, for tempering iron, although iron ores were not found there. Among
the provinces which contributed largely to the Roman supply of iron at this time was Noricum, corresponding to Styria
and Carinthia in Austria. Both Pliny and Ovid, who lived at the beginning of the Christian era, speak of Norican
iron as being of superior quality, and it is certain that ferrum noricum was celebrated thronghout Italy before their
day. The best of swords were made from it in the reign of Augustus: Horace speaks of them. The spathic ores of
Styria and Carinthia are still held in high favor; and the supply of ore, especially in the famous iron mountains of
Erzberg and Huttenberg, shows no signs of exhaustion at the end of twenty centuries of almost constant use. Iron
is still made in these provinces of Austria in small forges which are almost as primitive in character as those used by
their ancient Celtic inhabitants. Celtic and Roman implements and medals, including a coin of the emperor Nerva,
who lived in the first century of the Christian era, have been found in mounds of slag in the vicinity of Carinthian
mines.

Cotemporaneously with the working of the Norican iron mines by the Celts, the Quadi, who inhabited the
province of Moravia, lying north of Noricum, also made iron. The geographer Ptolemy, who lived in the sec_ond
century of the Christian era, makes mention of the Quadi as ironworkers. Greatantiquity is also claimed fortheiron
industry of that vast country which was known to the Romans as Sarmatia, now known as Russia in Burope. T}_Je
nomadic Seythians would doubtless carry the art of ironmaking to the Ural mountains, where iron ore was and S.tlll
is abundant. One of the Greek poets calls Scythia the mother of iron”—Secythia comprising the countries lying
north, east, and south of the Caspian sea. "3
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The Phanicians are known to have founded colonies in France and in Spain prior to the sixth century before
Christ. They had settlements in Southern Gaul, on the Garonne and Rhone. The ancient city of Massilia, now
Marseilles, is supposed to occupy the site of a Pheenician trading-post; which fell into the possession of the Phocgean
Greeks about the period we have mentioned, who gave to it great commerecial and manufacturing importance. The
Greeks also planted other colonies in Southern France. The city of Tartessus, or Tarshish, is supposed to have
been one of the Phenician settlements in the south of Spain; the city of Gades, or Cadiz, was another. Tartessus
stood between the two arms of the Guadalquivir; but in the time of Strabo, who died about the year 25 of the
Christian era, ithad ceased to exist ; Gades was its near neighbor, and still exists. Itis probable that the Phoenicians
introduced the manufacture of iron among the native inhabitants of France and Spain; the Iberians and Celtiberi-
ans of the latter country were certainly active in mining and working in metals several hundred years before the
Christian era, and enjoyed an extensive trade in metals with Tyre and Carthage.

Under Grecian influence, which succeeded that of the Pheenicians in Spain, the Celtiberians, who inhabited
the central and northeastern parts of the country, continued to make iron, and to this was joined the manufacture
of steel. The famous forges of Aragon and Catalonia were active during the Grecian occupation of Spain, The
Carthaginians for a brief time succeeded the Greeks in Spain, and about two centuries before the Chuistian era the
Romans succeeded the Carthaginians., The Romans greatly extended the arts of their advanced civilization among
the native inhabitants. They gave special encouragement to the manufacture of iron and steel, although in justice
to the Celtiberians it must be said that their metallurgical skill was at least equal to that of the Romans. Polybius,
a Greek historian who flourished in the second century before Christ, says that the helmet and armor of the Roman
goldier were of bronze, but that the sword was a cut-and-thrust blade of Spanish steel. At the battle of Cannze, in:
the year 216 before Christ, the Romans had learned from the Carthaginians at very great cost the value of the Spanish
sword. Livy has recorded the fines which were imposed by Cato the Censor on the Celtiberian iron works after the
Roman war with Spain in the year 194 before Christ. About the time these fines were imposed, the town of Bilbilis,
near the present Moorish-built town of Calatayud, in Aragon, and the little river Salo were celebrated as the center
of the iron district of Celtiberia. The water of the Salo was supposed to possess special qualities for the tempering
of steel. The same excellence was attributed to other streams in Spain and in some other countries. Diodorus
speaks of the excellent two-edged swords, ¢ exactly tempered with steel,” and of other arms which the Celtiberians
in Aragon manufactured from rods of iron which had been rusted in the ground ¢ to eat out all the weaker particles
of the metal, and leave only the strongest and purest.” He says that the swords which were manufactured from
these rods “are so keen that there is no helmet or shield which cannot be cut through by them.” Platarch, who
died about the year 140 of the Christian era, gives the same account of the Celtiberian method of purifying iron.
Pliny speaks of the excellent iron of Bilbilis and Turiasso, the latter a town in Tarragona, and of an extensive
mountain of iron upon the coast of Biseay, probably Somorrostro. Iron ore from the coast of Bi secay is now exported
in large quantities to Great Britain, the United States, and other countries. Toledo has been famous since the
Roman occupation of Spain for its manufacture of swords, buf this industry existed at Tolede before the appearance
of the Romans. The town was captured by them in the year 192 before Christ. The Roman army from that time
forward was provided with steel swords from Toledo and other places in Spain. The manufacture of Toledo blades
probably attained its greatest development in the fifteenth and sixteenth centuries, The business still continues.
A certain degree of mystery has always surrounded the manufacture of these swords, and the same may be said of
the manufacture of the equally-celebrated Damascus blades.

The iron industry of Spain was the first in the world for many hundred years after the Romans obtained a foothold
‘in the country, surviving the downfall of the Roman power in the peninsula, and flourishing under the subsequent
rule- of the Visigoths. This distinction was strengthened when the Moors became masters of the greater part of
t%pam, in the beginning of the eighth century of the Christian era. They stimulated the further development of the
iron manufacture in the districts subject to their sway. At thesame time the native inhabitants who had suceessfully
resisted the Moorish arms continued to push their small Catalan forges still farther into the Pyrences and along the
coast of Biscay, lighting up the forests in every direction. So prominent did the iron industry of Spain become that
its ironworkers were sought for by other countries, and on the French side of the Pyrenees, and in the mountains
of Germany, and along the Rhine, they set up many of their small forges. The Catalan forge, which received its
name from Catalonia, has been introduced into every civilized country of modern times that produces iron, and
it still exists ?n almost its original simplicity in the mountains of both Spain and TFrance. :

France did not af; an early period in its history make the same progress in the manufacture of iron that has
been re‘corded of Sp.am, partly because it did not receive the same outside attention which made Spain a center
successively 9f GI‘BGI{LI], Roman, Gothic, and Moorish civilization, but partly also because it did not possess iron ores
gg gllg ?:luisfisﬁoqz&h;y a’f fiholsle of Spain. It may be said, however, that the use of iron weapons was well known
ODposed the armia SOIL ;o; f’ t Ce Romalllls hundreds of years befor.e the Chr'istian era, and to their SUCCESSOTS whe
inhabited the southern au tl usz?tS:‘r? Who refers frequently to their use of iron. In speaking of the Veneti, who
fastenod to thom s é) Tt of 1:1' any, he malkes the remarkable statement that the anchors for their ships were

4 on chains instead of cables. He also says that the benches of the ships were fustened with
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iron spikes of the thickness of a man’s thumb. This circumstantial statement denotes great familiarity with the use
of iron by the Veneti. In describing the siege of Avaricum, the modern Bourges, a fortified town of the Bituriges,
Ceesar says that “there are in their territories extensive iron mines, and consequently every deseription of mining
operations is known and practiced by them.”

For hundreds of years after Cesar’s time only faint glimpses are furnished us of an iron industry in France.
During this period it was doubtless wholly confined to Catalan forges. Stiickofens, or high bloomaries, were in use
in Alsatia and Burgundy in the tenth century, When William the Norman invaded England in 1066 he was
accompanied by many smiths who were armorers and horse-shoers, and therefore skilled workers in iron. The
modern blast furnace is supposed to have originated in the Rhine provinces about the beginning of the fourteenth
century, but whether in France or Germany or Belgium is not clear. A hundred years later, in 1409, there was a
blast furnace in the valley of Massevaux, in France, and it is claimed by Landrin that France had many blast furnaces
about 1450. ,

Tron was made by the Belga as early as the time of Julius Cmsar, and possibly at an earlier date. Heaps of iron
cinder, which archeologists decide to be as old at least as the Roman occupation of Gallia Belgica, have recently
been found on the tops of ferruginous hillocks in. the provinces of Brabant and Antwerp, and in these cinder heaps
flint arrow-heads and fragments of coarse pottery, characteristic of the earliest dawn of civilization, have been
discovered. During the Roman occupation of the country iron was produced in many places in Belgium, a fact which
is attested by heaps of cinder or slag which yet exist and are found in association with Roman relics. It has been
supposed that the iron which was made in Belgium at this period was produced in low bloomaries without an artificial
‘blast, We do not again hear of the Belgian iron industry until the tenth century, when high bloomaries, or wolf
furnaces, otherwise stiickofens, were in operation in the valley of the Meuse., We are informed that ¢iron was made
to perfection in the Netherlands” in the twelfth century. In the fourteenth century high furnaces, or flussofens, were
in existence in Belgium. In 1340 a furnace of this description was built at Marche les Dames, near Namur, to which,
in 1345, special privileges were granted by William, count of Namur. These furnaces were true blast furnaces,
producing east iron. In 1560 there were in operation in Belgium, according to M. Déby, 35 blast fuornaces and 85
forges.

Near Saarbrucken, in Rhenish Prussia, where the first battle between the French and the Germans was fought
iin the war of 1870, iron is said to have been made in the days of Roman ascendency, but the Germans do not appear
«uring this period to have been as familiar as their neighbors with its manufacture. Polybius, however, states that
the Teutons and the Cimbri, from northwestern Germany, who invaded Italy and Gaul near the close of the second
century hefore Christ, ¢ were already familiar with iron, and possessed weapons of that metal.” Tacitus informs us
that “iron does not abound in Grermany, if we may judge from the weapous in general use. Swords and large lances
are seldom seen., The soldier grasps his javelin, or, as it is called in their language, his fram, an instrament tipped
with a short and narrow piece of iron, sharply pointed, and so commodious that, as occasion requires, he can manage
it in close engagement or in distant combat” He farther says that the use of iron was unknown to the Alstyans,
who inhabited the northern part of Germany lying upon the Baltic; ¢their general weapon was the elub” The
Gothinians are described by Tacitus as a people who ¢submit to the drudgery of digging iron in mines” for the
Quadi, who were their neighbors. Ernest, the German editor, says the Gothinians had iron of their own, and did
not make use of it to assert their liberty. Tacitus wrote his Treatise on Germany about the close of the first century
of the Ohristian era. From this time forward the condition of the German iron industry is enveloped in obseurity
until the eighth century, when we hear of iron works, probably wolf furnaces or stiickofens, in the district of the
river Lahn, in Nassau, where iron of great celebrity was made by a guild of “forest smiths” in 780. We are
informed by Maw and Dredge that “they had their special privileges, kept an iron mart at Wetzlar, and sent their
products regularly to the great annual fairs at Frankfort-on-the-Main. This iron industry was especially flourishing
during the thirteenth, fourteenth, and fifteenth centuries.” During the eighth century we hear also of the iron.
industry of the principality of Siegen. There was a steel forge at the town of Riegen in 1288, which had been in
existence before the eleventh century. The iron industry of Siegen was very active during the Middle Ages.
Abhout the middle of the thirteenth century stiickofens were in use in Siegen. Percy says that in the beginning of the
fifteenth century pig iron was made in Siegen in blaugfens. Iron was made in Saxony as early as the eighth century.
Alexander informs us that the flussofen was introduced into Saxony in 1550, and that the wooden bellows was
invented about this time by Hans Lobsinger, an organist of Nuremberg. Iron was made in the Hartz mountains
in the eighth century. In the Thuringian mountains wolf furnaces and bloomaries were in existence in the tenth
century, and Dblast furnaces in the fourteenth century. Alexander states that in the latter half of the sixtfaenth
century there was a furnace in these mountains 24 feet high and 6 feet wide at the boshes, built by Hans-sien, a
Voigtlander. In 1377 cast-iron guns were made near Erfurt, in Thuringia. In the fifteenth century pots, plates,
balls, ete., of iron were cast at the celebrated Ilsenberg foundry in Germany. Stoves are said to have been cast for
~ the first time in 1490, in Alsace. ' -

Recurring to the iron industry of Austria, Alexander says that thie mines of Styria were “gpened again” in 712.
It appears probable that wolf furnaces were in use in Styria, Carinthia, and Carniola as early as the eighth %%ntury,
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which appears to be the epoch of their introduction in most European countries, The first blast furnace in the
Alps provinces was, however, introduced very much later than in Belgium or on the Rhine—the first in Carinthia
being built in 1567, at Urtl; the first in Styria in 1760, at Eisenerz; and the first in Carniola in the early part of
the present century. Iron was made in Bohemia and Silesia at an early period. “The Bohemian chronieler,
Hajek, of Liboschan, mentions that iron works existed in 677, near Schasslau,” Heaps of cinder and remains of
wolf furnaces and ore bloomaries are numerous in Bohemia, In 1365 bloomaries were in use in Upper Silesia.

The iron industry of Sweden had an existence as early at least as the thirteenth century. A Swedish historian
says that the oldest iron mine in Sweden is probably Norberg, in Westmanland, on the southern borders of
Dalecarlia. There are documents still in existence, dated July 29, 1303, signed by Thorkel Knutson, the royal
marshal, in which Norberg is mentioned as an iron mine. To the miners of Norberg, also, the first recorded
privileges exclusively for iron mines appear to have been granted by King Magnus Ericsson, on February 24, 1354,
In 1488 the mines of Dannemora were opened, and in 1614 Gustavus Adolphus encouraged the immigration of
German fornacemen info Sweden. The celebrated iron works at Finspong were established in 1641 by Louis de
Gier, from Litge, as & cannon foundry. The Walloon refining process, which takes its name from the Walloons,
who were inhabitants of Flanders, was introduced into Sweden from Flanders in the time of Charles the Twelfth,
who reigned from 1697 to 1718. Percy states that the osmund furnace, which was a modification of the stiickofen,
was formerly very common in Sweden.

The iron industry of Russia dates historically from 1569, in which year, as recorded by Scrivenor, the English
“ obtained the privilege of seeking for and smelting iron ore, on condition that they should teach the Russians the
art of working this metal.” The first historical iron works in Russia, however, were established long afterwards,
according to the same author, in the reign of the czar Alexy Michaeloviteh, about sixty miles from Moscow, and
were the only ones in Russia prior fo the reign of Peter the Great, who is said to have worked in them before he
set out, in 1698, on his first journey into foreign countries. It is not known when the celebrated Russia sheet iron
was first made. There is reason to believe that the Russians were skilled ironworkers and metallurgists long
before the historic period above mentioned. The bells of Moscow have been famous for hundreds of years.

The use of iron in a limited way was known to the Britons before the invasion of England by Julius Cmsar in
the year 56 before Christ. The Pheenicians, who traded with the Britons probably as early as the year 600 before
Christ, may be supposed to have introduced among this barbarous people the use of iron, but we have no proof
that they instrneted them in its mannfacture. The Greeks and Carthaginians succeeded the Pheenicians in trading
with the Britons, but there is no evidence that they taught them the art of making iron. They, as well as the
Phenicians, probably took iron into Britain in exchange for tin and other native products. Cmsar, in his
Commentaries, says of the Britons who opposed his occupation of the island that *they use either brass or iron
rings, determined at a certain weight, as their money. Tin is produced in the midland regions; in the maritime,
iron; but the quantity of it is small: they employ brass, which is imported.” This quotation from Czesar would
appear to establish the fact that iron was a precious metal in Britain at the time of his invasion; at least it would
seem to show that it was not in common use, and could not have been used as an article of export. Cwmsar nowhere
mentions the use of iron weapons of war by the Britons. It is worthy of mention that the Belg® had passed over
to Britain before Omsar’s time and made settlements upon its coast, and whatever arts they possessed they would
of course take with them. It cannot be proved that the Belge made iron in their own country before Cmsar's
invasion of it; if it could be shown that they did, it might safely be assumed that they would introduee their
methods of manufacture into Britain. Ceaesar says that a small quantity of iron was made in the maritime regions:
of the island, and this the Belge may have made.

THE GROWTH OF THE BRITISH IRON INDUSTRY.

If the manufactare of iron by the Britons prior to the Roman invasion is enveloped in obseurity and even iw
doubt, there can be no doubt that iron was made in considerable guantities during the Roman occupation of Britain,
which nominally extended from about the middle of the first century of the Christian era to the year 411. The
Romans, it may here be remarked, were never themselves prominent as iron manufacturers in any country occupied
by them; but, knowing the value of iron, they encouraged its manufacture wherever their arms were borne and the
necessary conditions existed. The remains of iron works which were in existence and were operated during their
stay in Britain are still pointed out. Dismissing all speculation concerning the origin of the first iron works iz
Britain, the remains of some of these works may well receive attention. They relate to a most interesting period
in the history of the British iron trade. g

Large heaps of iron scoria, or cinder, as old as the Roman era, have been discovered in the Wealds of Kent and
Sussex, in the hills of Somerset, and in the Forest of Dean in Gloucester; also at Bierley, a few miles from Bradford
in Yorkshire, and in the neighborhood of Leeds in the same county. There is also evidence that iron was made
under the Romans in Northumberland, which is near Yorkshire ; in Surrey, which adjoins Kent and Sussex; and in

Monm;):éthshire, Heretord, and 'Worcester, which adjoin Gtloucester. Except Bierley, Leeds, and Northumberland,
{
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all the places and distriets named as having produced iron lie in the southeastern or southwestern parts of England.
or within the ancient boundaries of South Wales—¢the country of the Silures.” Next to Cornwall, where tin was
obtained by the Pheenicians and their successors, these southern portions of the country would be most likely to ba
visited and inflnenced by foreigners before the Roman invasion. Cwmsar described the island of Britain as being
shaped like a triangle, with one of its sides looking toward Gaul. “One angleof this side is in Kent, whither
almost all ships from Gaul are directed.” The cinder mentioned has been found almost invariably in connection
with Roman coins, pottery, and altars. .A coin of Antoninus Pius, who lived in the second century after Christ,
was found in the Forest of Dean in 1762, together with a piece of fine pottery. Coins of other Romun emperors
have been found in the cinder heaps of the Forest of Dean. In the cinder beds of Beauport, between Hastings and
Battle, in Sussex, a bronze coin of Trajan has been found, and one of Adrian. These emperors lived in the first and
second centuries after Christ. Coins found in the cinder heaps of Maresfield, not far from Uckfield, have dates
ranging from Nero to Diocletian, or from the year 54 to the year 286 after Christ. In the cinder mounds of Sussex
many speeimens of pottery have been discovered, including black and red Samian ware. On one of these, the base
of a patera, is the potter’s mark, “Albveiani” One relic cousisted of a bronze ligule, very thin and elastic, more
than four inches long, in good preservation, and having an elegantly-shaped bowl. Altars erected to Jupiter
Dolichenus, the protector of iron works, have been discovered in various places in &S%OO]'LthIl with the remains of
sueh works.

Much of the cinder has been found on the tops of hills or mounds, a circumstance which has led to the belief
that bellows were not employed in produeing a blast, but that the wind was relied upon to produce a draft sufficient
to smelt the ore in charcoal bloomaries, some of which were mere excavations in the tops of hills, with covered
hannels leading to the hillside in the direction of the prevailing winds. This method of making iron is that
which appears to have prevailed in Belgica at the same time. It is o curious fact that bloomaries of gimilar form
and adaptation were in use in Derbyshire, for smelting lead, as late as the seventeenth century. Scrivenor mentions
that similar furnaces were used by the Peruvians to smelt the silver ore of the country before the arrival of the
Spaniards. Other air-bloomaries in England arc supposed by Fairbairn and other writers to have been simple
conical structures, with small openings below for the admission of air, and erected on high grounds that the wind
might assist combustion. Iron is made to-day in Burmah without the aid of an artificial blast. The cinder found
in England and Wales was very rich in ivon; in the Forest of Dean it was so rich and so abundant that for many
years after its discovery, a few centuries ago, abont twenty small charcoal furnaces were engaged in smelting it.

Recent researches by Mr, James Rock, of Hastings, in Sussex, throw munch new light on the Roman and early
British methods of manufacturing iron. Cinder beds, or cinder heaps, were formerly very numerous in East
Sussex, and many of them still exist. The- neighborhood of Hastings appears to have been a great center of the
iron industry ¢ from the earliest times.” The cinder heaps yet remaining are large enongh to be gnarried, and
contain many thousand tons of scoria, some of the heaps having large oak trees growing upon their summits.

It was stated in 1681, by Andrew Yarranton, in the second part of his England’s Improvements by Sea and Land,
that ¢ within 100 yards of the walls of the city of Worcester there was dug up one of the hearths of the Roman
foot-blasts, it being then firm and in order, and was 7 foot deep in the earth; and by the side of the work there:
was found a pot of Roman coin to the guantity of a peck.” The foot-blast here referred to must have been a
leather bellows, with which the Romans and their Mediterranean neighbors were celtwmly acquainted. There is.
nothing improbable in the supposition that the Romans while in Britain used both the Wind-bloomaries and the-
foot-blasts. , .

Strabo mentions the exportation of iron from Britain in his day. This was before the Romans had subdued
the Britons, but after the influence of Roman civilization had been felt in the island. The emperor Adrian landed
in Britain in the year 120, and in the following year there was established at Bath, in ‘Wiltshire, a great Roman.
military forge, or fabmca, for the manufacture of iron arms. This forge was close to the bloomaries in Somerset
and the Forest of Dean, from which it was supplied with iron. That the manufacture of iron at this time and for
some time subsequent was almost wholly confined to the southern parts of England seems probable from a passage:
in Herodian, quoted by Smiles in his Industrial Biography, who says of the British pursued by the emperor Severns,
in the year 208, through tlie fens and marshes of the east coast, that “they wore iron hoops round their middles
and their necks, esteeming them as ornaments and tokens of riches, in like manner as other barbarous people
then esteemed ornaments of silver and gold.”

The Anglo-Saxons, who succeeded the Romans in the early part of the fifth century as the rulers of But’uu
used iron weapons of war, and it is a reasonable supposition that they manufactured all the iron that was 1equ1red
for this purpose; but their enterprise as iron manufacturers probably extended but little further, although Bede
speaks of the importance of the iron industry in his day, the beginning of the eighth century. The Anglo-Saxon
monks frequently engaged in the manufacture of iron. Saint Dunstan, who lived in the tenth century, is said to.
have had a forge in his bedroom, and to have been a skilled blacksmith and metallurgist. During the ascendency
of the Danes, and afterwards down to the accession of William the Conqueror in 1066, iron was made in the Forest

of Dean and elsewhere, but in limited quantities. In the eleventh century the Anglo Saxon plow cons1stg7a;1 of @
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wooden wedge covered with straps of iron; to this the Normans added the coulter. The shipbuilders of Edward
the Confessor, the last king of the Anglo-Saxons prior to Harold, who lost the battle of Hastings, obtained bolts
and bars of iron from the city of Glouncester. The antiquarian Camden, quoted by Scrivenor and others, states
that “in and before the reign of William the Conqueror the chief trade of the city of Gloucester was the forging
of iron; and it is mentioned in Doomsday-Book that there was scarcely any other tribute required from that city
by the king than certain dicars of iron and iron bars for the use of the royal navy. The quantity required was
thirty-six dicars of iron; a dicar containing ten bars and one hundred iron rods for nails or bolts.” Giraldis
Cambrensis, who lived in the twelfth century, speaks of ¢the noble Forest of Dean, by which Gloucester was
amply supplied with iron and venison.” = Nicholls, in T'he Forest of Dean, says that in the time of Edward the First,
in the early part of the thirteenth century, the Free Miners of the Forest “ applied for and obtained their ¢ enstomes
and franchises,’ which were granted, as the record of them declares, ‘time out of mind.” In 1282, according to
Nicholls, there were “upward of seventy-two? forgew errantes, or movable forges, in the Forest, each of which paid
a license of 7s. a year to the crown. Scrivenor states that during the period from the Conquest to the death
of John, in 1216, iron and steel were imported into Britain from Germany and other countries. The Normans,
however, contributed much to develop English iron and other resources. Green, in his History of the English
People, says that one immediate result of the Conquest was a great immigration into England from the Continent.
¢ A peaceful invasion of the industrial and trading classes of Normandy followed quick on the conquest of the Norman
soldiery.” Still the English iron industry made but slow progress. It is mentioned by Scrivenor that there were
but few iron mines in the north of England in the thirteenth and fourteenth centuries, and that, in the tenth year
-of the reign of Edward the Second, in 1317, iron was so scarce in that section and in Scotland that the Scots, “in
aa predatory expedition which they made in that year, met with no iron worth their notice until they came to
Turness, in Lancashire, where they seized all the manufactured iron they could find, and carried it off with thé
greatest joy, though so heavy of carriage, and preferred it to all other plunder.” The Scots at this time were in
great need of iron, which they did not produce, but for which they were wholly dependent on the Continent and
«on the favor or ill fortune of England. Alexander says that there were iron works at Kimberworth, in Yorkshire,
in 1160, and Smiles gives an extract from a contract for supplying wood and ore for iron “blomes” at Kirskill,
mear Otley, in Yorkshire, in 1352. A recent writer, Mr. H. A. Fletcher, says that “the earliest record which has
been found of iron-ore mining in Cumberland seems to be the grant of the forge at Winefel to the monks of Holm
‘Cultram Abbey, in the twelfth century, which also included a mine at Egremont, by inference of iron, being in
connection with a forge; and Thomas de Multon confirms a gift to the same abbey de quartuor duodenis minc
Jerri in Coupland.”? :

Scrivenor mentions one art related to the manufacture of iron which flourished in England from William to John,
if the manufacture itself did not. The art of making defensive armor was brought to such perfection during the
period mentioned that ¢ a knight completely armed was almost invulnerable,” The history of the Crusades shows
that the Iinglish were then very proficient in the manufacture of both arms and armor, as were the Turks who
resisted them. Smiles says that it was the knowledge of the art of iron forging which laid the foundation of the
Turkish empire. By means of this art they made the arms which first secured their own freedom and then enabled
them to extend their power. ’

Edward the Third, who reigned from 1327 to 1877 , did much to advance the manufacturing industries of England.
He protected domestic manufactures by legislation which restricted the importation of foreign goods, and he
-encouraged the immigration into England of skilled workmen from the Continent. The use of iron was greatly
-extended in his reign, and its manufacture was active in Kent and Sussex and in the Forest of Dean. Nevertheless
the domestic supply did not meet the wants of the people. Secrivenor says: “By an act passed in the twenty-eighth
.year of Edward the Third no iron manufactured in England, and also no iron imported and sold, could be carried
-out of the country, under the penalty of forfeiting double the quantity to the king; and the magistrates were
-empowered to regulate the selling price and to punish those who sold at too dear a rate, according to the extent of
the transaction.” This act appears to have remained in force long after Edward’s death. Smiles quotes from
Parker’s English Home the statement that in Edward the Third’s reign the pots, spits, and frying-pans of the royal
kitchen were classed among the king’s jewels.

The methods of manufacturing iron which were followed in England in the thirteenth and fourteenth centuries
were still of a slow and restrieted character, althongh greatly advanced beyond those which existed in the days
of the Romans. The English were yet mainly devoted to agricnlture, and were not even good farmers, their
implements of husbandry and their methods of cultivating the soil being equally rude. Wool was their great
-staple, and this was largely exported to the Continent, where it was manufactured into finer fabrics than the
English were capable of producing. Iron was often scarce and dear, because the domestic supply was insufficient.
The iron industry on the Continent was at this period in a much more advanced stage of development, and most of
the Continental iron was also of a better quality than the English iron, |

Professor James E. Thorold Rogers, in his History of Agriculture and Prices in England, gives many interesting
Lletails %gncernin g the iron industry of England in the thirteenth and fourteenth centuries. Iron was made at this
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